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PREFACE 

In preparing this book it has been the au- 
thor's aim to explain Train Rules and Train 
Orders in such a way as to make them as clear 
as possible. The factors which have been in- 
strumental in developing the present system of 
train operation are mentioned whenever it 
seems necessary to better enable the student to 
understand the necessity for any particular rule. 

The Rulings in this book are based upon the 
Rulings which the American Railway . Associa- 
tion have made from time to time, but, while the 
interpretations given herein are correct and safe, 
still, the author wishes to caution trainmen that 
whenever they conflict with rules or rulings under 
which they are working, they must follow the 
instructions of their own road. In other words 

it is not the purpose of the book to take the 
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6 PREFACE 

place of the rulings which the management of 
any road sees fit to make. This book is in- 
tended to make the rules clear, giving informa- 
tion which it is impossible for any railroad com- 
pany to incorporate within a book of rules, 
explaining the rules and the reason for the dif- 
ferent rules in such a manner as to be of special 
value in assisting examining officers to thorough- 
ly explain the rules in detail, and also to thor- 
oughly prepare trainmen to pass an examina- 
tion with credit to themselves and their de- 
partment. 

In looking up special points the index will be 
found of great value as it enables the student 
to turn to any subject instantly. 

G. E. COLLINGWOOD. 
June, 19x1. 
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TRAIN RULE EXAMINA- 
TIONS MADE EASY 

American Railway Association 

The American Railway Association was or- 
ganized for the purpose of discussing and 
recommending methods for the management 
and operation of American Railways. Unlike 
most bodies of this nature its action is only 
recommendatory and not binding on any mem- 
ber. Its membership consists of common 
carriers which operate American steam rail- 
ways. Companies operating more than one 
thousand miles of road are entitled to one mem- 
bership for each one thousand miles. Compan- 
ies which operate less than one hundred miles 
of road, those whose roads are operated solely 
by electricity, or which are located elsewhere 
than in the United States, Canada, or Mexico, 
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2 TRAIN RULE 

may be admitted as associates, but cannot be 
admitted as members. 

The Association has been of great service by 
developing the Standard Code of Train Rules, 
Block Signals, Rules for the Interchange of 
Cars, etc. This Association grew out of what 
was known as the General Time Convention, 
which in the year 1883 perfected what is known 
as Standard Time, of which we shall treat in 
another chapter. 

The Standard Code of Train Rules 

The Standard Code of Train Rules is the 
product of the American Railway Association 
Before the Standard Code made its appearanc 
there was no uniform system of rules; eac 
road had a system of its own. Train dispatche 
were permitted to send train orders in any for 
they desired which resulted in many of the < 
ders being misunderstood. With the adopt 
of the Standard Code a system of train or 
forms was introduced with an explana 
following each form so that there is at pre 
small chance of train orders being misur 
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stood so long as the prescribed forms are fol- 
lowed. However, when two or more forms are 
combined in one order the explanation is not 
given and it is one of the objects of this book to 
fully explain such combinations as are generally 
used. 

The Standard Code has been revised from 
time to time, as imperfections have developed, 
until it is now a fairly clear and concise state- 
ment of necessary operating regulations. At 
present nearly all of- the roads in the United 
States are operated under the Standard Code. 
However, most of the roads make minor changes 
in the rules to meet the requirements of the road 
or its management. 

Standard Time 

Before the year 1883, when Standard Time 
was adopted, there were upwards of fifty dif- 
ferent standards of time in use in the United 
States. Each road had a time of its own; some 
of them used several different times in getting a 
train over the road. The confusion resulting 
from such a condition can hardly be imagined. 
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Both the public and the railroads suffered be- 
cause of it, until a method of Standard Time 
was worked out and adopted. 

There are now four Standards of Time in the 
United States, known as, Eastern, Central, 
Mountain, and Pacific. They are all an even 
hour apart and based upon the 75th, 90th, 
105th, and 1 20th meridians. When it is 12 noon 
at Philadelphia it is 11 a.m. at Chicago, 10 a.m. 
at Denver, and 9 a.m. at San Francisco. The 
dividing points between the Standard Time 
sections are as follows: 

Between Central and Mountain Time Sections 

Alliance, Neb. 

(Mountain time is used locally.) 

Central time — Chicago, Burlington & Quincy. Lines west 
of the Missouri River (East of Alliance). 

Mountain time — Chicago, Burlington & Quincy. Lines 
west of the Missouri River (West of Alliance). 

Areola, Saskatchewan. 

Central time— Canadian Pacific (East of Areola). 
Mountain time— Canadian Pacific (West of Areola). 

Broadview, Saskatchewan. 

(Central time is used locally.) 

Central time — Canadian Pac. (East of Broadview). 
Mountain time — Canadian Pac. (West of Broadview). 
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Chamberlain, S.D. 

Central time — Chicago, Milwaukee & St. Paul (East of 

Chamberlain). 
Mountain time — Chicago, Milwaukee & St. Paul (West of 

Chamberlain). 

Clovis, N.M. 

Central time — Santa Fe Route (East of Clovis). 
Mountain time — Santa Fj Route (West and South of 
Clovis). 

Dodge City, Kan. 

{The city uses Central time.) 

Central time — Atchison, Topeka & Santa Fe* (East of 
Dodge City). 
Chicago, Rock Island & Pacific. 
Mountain time — Atchison, Topeka & Santa Fe" (West of 
Dodge City). 

Ellis, Kan. 

(Central time is used locally.) 

Central time — Union Pacific, Kansas Div. (East of Ellis). 
Mountain time — Union Pacific, Colorado Div. (West of 
Ellis). 

£1 Paso, Tex. 

(See also Rio Grande, Tex.) 
(Mountain time is used locally.) 

Ventral time — Galveston, Harrisburg & San Ant. 

Texas & Pacific. 
Mountain time — Atchison, Topeka & Santa Fe\ 

El Paso & Northeastern. 
City of Mexico time — Mexican Central. 

Hoisington, Kan. 

(Central time is used locally.) 

Central time — Missouri Pacific (East of Hoisington). 
Mountain time — Missouri PacifiV (West of Hoisington). 
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Hudson Bay Junction, Sask. 

Central time — Canadian Northern (East of Hudson Bay 

Junction). 
Mountain 2tme--Canadian Northern (West of Hudson 

Bay Junction). 

Kamsack, Saskatchewan. 

Central time — Canadian Northern (East of Kamsack). 
Mountain time — Canadian Northern (West of Kamsack). 

Kipling, Saskatchewan. 

Central time— Canadian Northern (East of Kipling). 
Mountain time-— Canadian Northern (West of Kipling). 

Long Pine, Neb. 

(Central time is used locally.) 

Central time — Chicago & North Western (East of Long 

Pine). 
Mountain time — Chicago & North Western (West of 

Long Pine). 

Mandan, N.D. 

(Mountain time is used locally.) 

Central time — North. Pacific (East of Mandan). 
Mountain time — North. Pacific (West of Mandan). 

McCook, Neb. 

(Central time is used locally.) 

Central time — Chicago, Burlington & Quincy. Lines west 
of the Missouri River (East of McCook). 

Mountain time — Chicago, Burlington & Quincy. Lines 
west of the Missouri River (West of McCook). 

Melville, Saskatchewan. 

Central time — Grand Trunk Pacific (East of Melville). 
Mountain time — Grand Trunk Pacific (West of Melville). 
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Mobridge, S.D. 

Central time — Chicago, Milwaukee & St. Paul. 
Mountain time — Chicago, Milwaukee & Puget Sound. 

Neudorf, Saskatchewan. 

Central time — Canadian Pacific (East of Neudorf). 
Mountain time — Canadian Pacific (West of Neudorf). 

North Platte, Neb. 

(Central time is used locally.) 

Central time — Union Pac. (East of North Platte). 
Mountain time — Union Pac. (West of North Platte). 

# 

Pierre, S.D. 

(Central time is used locally.) 

Central time — Chicago & North Western (East of Pierre). 
Mountain time — Pierre, Rapid City & North Western 
(West of Pierre). 

Portal, N.D. 

(Central time is used locally.) 

Central time — Minn., St. Paul & Sault Ste. Marie. 
Mountain time — Canadian Pacific. 

Phillipsburg, Kan. 

(Central time is used locally.) 

Central time — Chicago, Rock Island & Pacific (East of 

Phillipsburg). 
Mountain time — Chicago, Rock Island & Pacific (West 

of Phillipsburg). 

Plainville, Kan. 

Central time — Union Pacific, Oakley Branch (East of 

Plainville). 
Mountain time — Union Pacific, Oakley Branch (West of 

Plainville). 

% 



18 TRAIN RULE 

Rio Grande, Tex. 

(Three miles west of El Paso, Tex., which also . 

Central time — Galveston, Harrisburg & San Anton 
Pacific time — Southern Pacific. 

Sixela, Tex. 

Central time — Fort Worth & Denver City. 
Mountain time — Colorado & Southern. 

' Sterling, Colo. 

(Central time is used locally.) 

Central time — Chicago, Burlington & Quincy. Li 
of the Missouri River (East of Sterling) . 

Mountain time— Chicago, Burlington & Quincy 
West of the Missouri River (West of Ster 

Tucumcari, N.M. 

Central time — Chicago, Rock Island & El Paso R 
Mountain time — El Paso & Southwestern Ry. 

Wiiliston, N.D. 

(Central time is used locally.) 

Central time — Great Northern (East of Wiiliston) 
Mountain time — Great Northern (West of Willistc 

Between Mountain and Pacific Sectic 

Avery, Idaho. 

Mountain time — Chicago, Milwaukee & Pugel 

(East of Avery). 
Pacific time— Chicago, Milwaukee & Puget Soun 

of Avery). 

Caliente, Nev. 

Mountain time — San Pedro. Los Angeles & Sf 

(East of Caliente). 
Pacific time — San Pedro, Los Angeles & Salt Lai 

of Caliente). 



EXAMINATIONS MADE EASY 19 

Deming, N.M. 

(Mountain time is used locally.) 

Mountain time — Atchison, Topeka & Santa Fe*. 

El Paso & Southwestern. 
Pacific time — Southern Pacific. 

Field, B.C. 

(Pacific time is used locally). 

Mountain time — Can. Pacific (East of Field). 
Pacific time — Can. Pacific (West of Field). 

Huntington, Ore. 

(Pacific time is used locally). 

Mountain time — Oregon Short Line. 

Pacific Time — Oregon R.R. & Navigation Co. 

Mound House, Nev. 

Mountain time — Southern Pacific. 
Pacific time — Virginia & Truckee. 

Paradise, Mont. 

(Pacific time is used locally.) 

Mountain time — Northern Pacific (East of Paradise). 
Pacific time — Northern Pacific (West of Paradise). 

Phoenix, Ariz. 

(Time used locally is 30 minutes faster than Pacific time, 
and 30 minutes slower than Mountain time.) . 

Mountain time — S.F.P. &. P. (North of Phoenix). 
Pacific time — Mar. & Phoenix (South of Phoenix). 

Rio Grande, Tex. 

(Three miles west of El Paso, Tex.) 

Central time — Galveston, Harrisburg & San Antonio. 
Pacific time — Southern Pacific. 
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Seligman, Ariz. 

(Mountain time is used locally.) 

Mountain time — Santa Fe* Route (East of Seligman). 
Pacific time — Santa F6 Route (West of Seligman). 

Sparks, Nev. 

(Mountain time is used locally.) 

Mountain time— Southern Pacific (East of Sparks). 
Pacific time — Southern Pacific (West of Sparks). 

Tonopah Junction, Nev. 

Mountain time — Southern Pacific. 
Pacific time — Tonopah & Goldfield. 

Troy, Mont. 

(Mountain time is used locally.) 

Mountain time — Great Northern (East of Troy). 
Pacific time — Great Northern (West of Troy). 



Between Atlantic or Intercolonial and Eastern 

Sections 

Campbellton, N.B. 

(Atlantic time is used locally.) 

Atlantic time — Intercolonial Ry. (East of Campbellton). 
Eastern time — Intercolonial Ry. (West of Campbellton). 

Vanceboro, Me. 

(Eastern time is used locally.) 

Atlantic time — Canadian Pacific Ry. (East of Vanceboro). 
Eastern time — Canadian Pacific Ry. (West of Vanceboro). 
Maine Central Ry. 
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Between Eastern and Central Sections 

Asheville, N.C. 

(Eastern time is used locally.) 

Eastern time — Southern (except Asheville and Morris- 
town Line). 
Central time — Southern (Asheville and Morristown Line). 

Athens, Ga. 

(The city uses Eastern time.) 

Eastern time — Southern. 

Seaboard Air Line. 
Central time — Georgia. 

Central of Georgia. 

Atlanta, Ga. 

(The city uses Central time.) 

Eastern time — Seaboard Air Line (East of Atlanta). 

Southern, Main Line (East of Atlanta). 
Central time — Atlanta & West Point. 

Central of Georgia. 

Georgia. 

Seaboard Air Line (West of Atlanta). 

Southern (West and South of Atlanta). 

Western & Atlantic. 

Augusta, Ga. 

(The city uses Eastern time.) 

Eastern time — Atlantic Coast Line. 

Charleston '& Western Carolina. 

Southern. 
Central time — Central of Georgia. 

Georgia. 
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Benwood, W. Va. 

(Eastern time is used locally.) 

Eastern time — Baltimore & Ohio (East of Benwood). 
Central time — Baltimore & Ohio (West of Benwood). 

Bristol, Tenn. 

(Eastern time is used locally.) 

Eastern time — Norfolk & Western. 

Virginia & South-western. 
Central time — Southern. 

Buffalo, N.Y. 

(The city uses Eastern time.) 

Eastern time — Buffalo, Rochester & Pittsburg. 

Delaware, Lackawanna & Western. 

Erie. 

Grand Trunk. 

Lehigh Valley. 

Michigan Central. 

New York Central & Hudson River. 

Pennsylvania. 

Wabash. 

West Shore. 
Central time — Lake Shore & Michigan Southern. 

New York, Chicago & St. Louis. 

Central Junction, Ga. 

(Eight miles north of Savannah, Ga.) 

Eastern time — Atlantic Coast Line (North of Junctic 
Central time — Atlantic Coast Line (South of Junctic 

Columbia, S.C. 

(Eastern time is used locally.) 

Eastern time — Atlantic Coast Line. 

Columbia, Newberry & Laurens. 

Seaboard Air Line (North of Columbia). 

Southern. 
Central time — Seaboard Air Line (South of Columh 
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Cony, Pa. 

. {Eastern time is used locally.) 

Eastern time — Pennsylvania. 
Central time — Erie. 

Detroit, Mich. 

(Central time is used locally.) 

Eastern time — Canadian Pacific. 

Grand Trunk (in Canada). 

Michigan Central (East of Detroit). 

Pere Marquette (in Canada). 

Wabash (in Canada). 
Central time — Grand Trunk (in Michigan). 

Lake Shore & Michigan Southern. 

Michigan Central (West of Detroit). 

Pere Marquette (in Michigan). 

Wabash (in Michigan). 

Dunkirk, N.Y. 

(The city uses Eastern time.) 

Eastern time — Erie. 

Pennsylvania. 
Central time — Dunkirk, Alleghany Val. & Pitts. 

Lake Shore & Michigan Southern. 

New York, Chicago & St. Louis. 

Erie, Pa. 

(The city uses Eastern time.) 

Eastern fo'me— Pennsylvania (P. & E. Div.) 

Bessemer & Lake Erie. 
Central time — Pennsylvania Co. 

Lake Shore & Michigan Southern. 

New York, Chicago & St. Louis. 

Fort William, Ont. 

• (Central time is used locally.) 

Eastern time — Canadian Pacific (East of Fort William). 
Central time — Canadian Pacific (West of Fort William). 
Grand Trunk Pacific. 
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Franklin, Pa. 

(Eastern time is used locally,) 

Eastern time — Pennsylvania. 
Central time — Erie. 

Lake Shore & Michigan Southern. 

Gainesville, Ga. 

(The city uses mean local time.) 

Eastern time — Southern. 
Central time — Georgia. 

Holloway, 0. 

Eastern time — Cleveland, Lorain & Wheeling (East of 

Holloway). 
Central time — Cleveland, Lorain & Wheeling (West of 

Holloway). 

Huntington, W. Va. 

(Eastern time is used locally.) 

Eastern time — Baltimore & Ohio. 

Chesapeake & Ohio (East of Huntington) . 
Central time — Chesapeake & Ohio (West of Huntington). 

Jamestown, N.Y. 

(Eastern time is used locally.) 

Eastern time — Erie (B. & S. W. Div.). 

Jamestown & Chautauqua. 
Central time — Erie (Main Line). 

Kenova, W. Va. 

(Central time is used locally.) 

Eastern time — Baltimore & Ohio. 
Central time — Chesapeake & Ohio. 
Norfolk & Western. 
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New Castle Junction, Pa. 

Eastern time — Baltimore & Ohio (East of New Castle 

Junction). 
Central time — Baltimore & Ohio (West of New Castle 

Junction). 

Norton, Va. 

Eastern time — Norfolk & Western. 
Central time — Louisville & Nashville. 

Oil City, Pa. 

{Eastern time is used locally.) 

Eastern time — Pennsylvania. 
Central time — Erie. 

Lake Shore & Michigan Southern. 

Parkersburg, W. Va. 

{The city uses Eastern time.) 

Eastern time — Baltimore & Ohio. 

Central time — Baltimore & Ohio Southwestern, 

Pittsburg, Pa. 

(The city uses Eastern time.) 

Eastern time — Baltimore & Ohio. 

Buffalo, Rochester & Pittsburgh. 

Pennsylvania. 

Pittsburgh Rys. 
Central time — Pennsylvania Co. 

Pittsburgh & Lake Erie. 

Pittsburgh, Cincinnati, Chicago & St. Louis. 

Wabash Pittsburg Terminal. 

Port Huron, Mich. 

(The city uses Central time.) 

Eastern time — Grand Trunk (in Canada). 

Pere Marquette (in Canada). 
Central time — Grand Trunk (in Michigan). 

Pere Marquette (in Michigan). 
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Salamanca, N. Y. 

(Eastern time is used locally.) 

Eastern time — Buffalo, Rochester & Pittsburgh. 

Erie (East of Salamanca). 

Pennsylvania. 
Central time — Erie (West of Salamanca). 

Sarnia, Ont. 

(See Port Huron.) 
(The city uses Eastern time.) 

Sault Ste. Marie, Mich. 

(Central time is used locally.) 

Central time — Duluth, South Shore & Atlantic. 
Minneapolis, St. Paul & Sault Ste. Marie. 

Sault Ste. Marie, Ont. 

(Eastern time is used locally.) 

Eastern time — Algoma Central & Hudson Bay. 
Canadian Pacific. 

Titusville, Pa. 

(Eastern time is used locally.) 

Eastern time — Pennsylvania. 

Central time — Dunkirk, Alleghany Valley & Pitt 
R.R. 

Union City, Pa. 

(Eastern lime is used locally.) 

Eastern time — Pennsylvania. 
Central time — Erie. 

Walkerville, Ont. 

(See Detroit.) 
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Washington (Washington Co.), Pa. 

(The city uses Eastern time.) 

Eastern time — Baltimore & Ohio. 
Central time — Pennsylvania Co. 

Pittsburgh, Cincinnati, Chicago & St. Louis. 

Waynesburg & Washington. 

Westfield, N. Y. 

Eastern time — Jamestown, Chautauqua & Lake Erie. 
Central time — Lake Shore & Michigan Southern. 
New York, Chicago & St. Louis. 

Wheeling, W.Va. 

(The city uses Eastern, time.) 

Eastern time — Baltimore & Ohio. 

Cleveland Lorain & Wheeling. 
Central time — Pittsburgh, Cincinnati, Chicago & St. Louis. 

Wheeling & Lake Erie. 

Williamson, W. Va. 

(Central time is used locally.) 

Eastern time — Norfolk & Western (East of Williamson). 
Central lime — Norfolk & Western (West of Williamson). 

Windsor, Ont. 
(See Detroit.) 



Personal Admonition 

In the government of all bodies of men cer- 
tain rules of conduct are of great importance. 
Standard Code rules under the head of " Gen- 
eral Rules" set forth the duties of employees with 
respect to their personal conduct. There are 
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eleven rules upon this subject all of which are of 
importance. The first three rules require that 
employees must study the rules and pass the re- 
quired examinations. The next three rules refer to 
the strict observance of all rules and regulations, 
and the remaining five rules prohibit the use of in- 
toxicants and tobacco and emphasize the import- 
ance of being orderly and neat in appearance. 

In all lines of business an employee can look 
for promotion only when he gives faithful and 
intelligent service, and performs all duties 
courteously, which in itself is an indication of 
capacity for greater responsibility. I wish to 
call special attention to personal conduct for its 
contributing value to the general result cannot 
well be over-estimated. Employees should be 
on the alert at all times, not only to secure safety 
of train operation, but because of the personal 
knowledge which can be gained by close obser- 
vation and application, for efficiency depends 
largely upon the amount of interest which is 
taken in the work at hand. Try to be patient, 
accurate, courteous, and self-reliant. By self- 
reliant I do not mean "self-important." Self- 
reliance comes of a knowledge of the why and 
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wherefore of the subject at hand and it is one of 
the objects of this book to assist employees in a 
thorough and systematic mastery of the rules 
so that their self-reliance may be sufficient for 
the business at hand. 

The responsibilities of train service are so 
great that examinations are necessary in order 
to make sure that the rules are understood, be- 
cause the safety of the train and its load depends 
on each employee having a clear and definite 
idea of his duties. 

In order that the public may distinguish em- 
ployees with whom they may have dealings, cer- 
tain employees are required to wear a prescribed 
badge and uniform. And, finally, remember 
the Golden Rule, and do unto others as you 
would that others would do unto you. 

Definitions 

Engine. — When the word, "engine" is used 
in the rules it refers to a locomotive propelled 
by any form of energy. Thus a gasoline motor 
or an electric motor is considered an "engine" 
under the rules. 
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Train. — The definition of a " train' ' is of 
great importance and it will be well for the stu- 
dent to become thoroughly familiar with the 
interpretation of the term. When the term is 
used in the rules it always implies an engine, or 
more than one engine coupled, with or without 
cars, displaying markers. If no markers are 
displayed it cannot be considered a train, but 
simply equipment; thus, if an order is given to 
meet No. 5 at D and No. 5 arrives without its 
markers the opposing train cannot proceed 
because it has not met train No. 5 as no markers 
were displayed. 

Regular Train. — A "Regular Train" is a 
train which is represented on the time-table. 
That is, it has a schedule printed on the time- 
table. It may be that this schedule is only in 
effect for one day a week, or it may run daily; 
it makes no difference, it is a regular train if it 
has a schedule on the time-table regardless of 
the number of days it is in effect during the week. 
A train which runs over the road extra is not a 
regular train even though it may run ever] 
day in the week. 

A "Section" is a train which is using a time 
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table schedule when there has been, or is to be, 
another train using the same schedule. When 
it is desired to run more than one train on a 
schedule all trains using that schedule, except 
the last, display green signals. In such cases 
each train using the schedule is called a sec- 
tion, each section being numbered in regular 
order, for example, the first train using sched- 
ule No. i is called ist No. i, the second train 
using the schedule is called 2nd No. 1, and so 
on. 

An "Extra Train" is a train which has no 
timetable schedule. Extra trains are distin- 
guished from regular trains by the white signals 
which they display on the front of the engine. 
There are two kinds of extra trains; work extra, 
and extra. The term "work extra" is used ex- 
clusively to designate a work train, and the term 
"extra" is used to designate any other extra 
train. Extra trains are known and designated 
in train orders by the number of the engine. 
For example, if engine 345 is running extra, it 
is known as extra 345. In case two engines are 
used on an extra train the number of the lead- 
ing engine is generally used to designate the ex- 
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tra by, although some roads require that both 
engine numbers be used in all orders. 

A "Superior Train" is one having preference 
or precedence over another train. The term 
is generally used as between two trains, that is, 
No. 2 being a train of superior direction is supe- 
rior to No. i, but both trains are first-class trains; 
No. 24 is superior to No. 25 as it is a train of 
superior direction, both trains are second-class, 
therefore No. 24 would be called a "Superior 
Train " in connection with train No. 25, but in 
connection with train No. 1 it would be an 
inferior trairt, because it is a train of inferior 
class. There are three methods of giving a 
train preference: (1) By "right," which is 
conferred by train order; (2) by " class/ ' which 
is conferred by time-table, and this superiority 
lasts until a schedule becomes twelve hours late, 
or until the schedule is annulled, or until the 
precedence of the schedule has been restricted 
by train order; and (3) by " direction,' ' which 
is conferred by time-table and affects trains of 
the same class only, in relation to each other. 

"Right" is superior to class or direction. 
Whenever a train order is issued which gives 
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No. i right over No. 2 it supersedes the supe- 
riority by direction which the time-table con- 
ferred upon No. 2, making No. 1 a train of 
superior right. When a meeting point is made 
between No. 1 and No. 2, No. 1 becomes supe- 
rior to No. 2, to the meeting point. If No. 2 is 
directed to run one hour late and No. 1 is given 
the time, then No. 1 becomes superior to No. 
2 until No. 2 is an hour late. 

"Class" is conferred by time-table: the 
first class is superior to the second class, and the 
second class is superior to the third class, and 
so on. Thus, No. 1 is superior to No. 24 
because No. 1 is a first-class train and No. 24 
is a second-class train. 

"Direction" is conferred by time-table: On 
single track each time-table contains a foot-note 
which states that trains in a certain direction are 
superior to trains in the opposite direction, and a 
train moving in the direction in which trains are 
superior, as stated by the foot-note, are superior 
to trains of the same class in the opposite direc- 
tion. Superiority of direction applies only be- 
tween trains of the same class. 

"Time-Table."— The Standard Code states 

8 
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that a Time-Table is the authority for the 
movement of regular trains subject to the rules. 
It contains the classified schedules of trains with 
special instructions relating thereto. By special 
instructions is meant information as to register 
books, bulletin boards, speed restrictions, provi- 
sional stops, the use of special tracks, etc. 

A "Schedule" is that part of a time-table 
which prescribes class, direction, number, and 
movement for a regular train. The class indi- 
cates the superiority of a train, using such 
schedule with respect to other schedules. Direc- 
tion shows the right of a train, using the schedule 
with respect to other trains of the same class. 
The number is the means by which trains are 
identified. The movement refers to the time at 
the different stations, which shows when a train 
using the schedule may arrive and depart. 
Each schedule has signs opposite the time 
given at certain stations, which indicate whether 
the train is to stop regularly at that station 
simply make a flag stop. If no sign appe 
the train is not expected to stop at all. 

A "Division" is that portion of a rail\ 
assigned to the supervision of a Superintend! 



l 
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A "Sub-Division" is that portion of a divi- 
sion so designated on the time-table. 

A "Main Track" is a track extending through 
yards and between stations, upon which trains 
are operated by time-table or train orders, or 
the use of which is controlled by block signals. 
The Use of a main track is governed by the rules 
and the time-table. 

A "Station" is a place designated on the time- 
table by name, at which a train may stop for 
traffic or to enter or leave the main track or 
from which fixed signals are operated. Unless 
the name of a point appears on the time-table 
it is not considered a station under the rules. 

A "Siding" is a track in addition to the main 
track, used for meeting or passing trains. It 
is limited to the distance between two ad- 
joining telegraph stations. We are in the habit of 
referring to commercial tracks, which are used 
for loading and unloading, as sidings, but 
such tracks are not meant by the rules, when 
the word, "siding" is used. 

A "-Fixed Signal" is a signal of fixed location, 
indicating a condition affecting a movement of 
a train. There are a great many fixed signals 
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in- use upon a railroad. Such signals as slow 
boards, stop boards, yard limits, switch signals, 
train order signals, block signals, interlocking 
signals, semaphores, disc, ball or other means of 
indicating "stop," "caution," or "proceed" 
are fixed signals in Standard Rules. Whistle 
posts and public crossing posts are not con- 
sidered fixed signals. 

A "Yard" is a system of tracks within 
defined limits for the making up of trains, 
storing of cars, and other purposes over 
which movements not authorized by time- 
table or by train orders may be made, subject 
to prescribed signals and regulations. Yard 
limits are usually designated by boards, which 
are placed alongside the track at the entrance 
to the yard, so that approaching trains may know 
when they are within such limits. The rules pro- 
vide for the use of the main track within yard 
limits with certain restrictions, which are 
hereafter mentioned. 

A "Yard Engine" is an engine assigned to 
yard service and working within yard limits. 
It will be seen that when a regular yard engine 
is outside of its yard limits it is not a yard en- 
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gine under the rules and cannot enjoy the 
privileges conferred upon a yard engine. 

A "Pilot" is a person assigned to a train, 
when the Engineman or Conductor or both are 
not fully acquainted with the physical charac- 
teristics or running rules of the road or portion 
of the road over which the train is to be moved. 

The foregoing definitions are very important 
and I wish to impress upon the student that it is 
necessary to become familiar with the meaning 
of the terms, as defined. 

Rules for Single Track 

All Railways use Standard Time. This time 
is obtained, once during every twenty-four hours, 
from some reliable observatory. Conductors, 
Enginemen, and such other class of employees 
as may be designated are required to have 
watches that have been examined and cer- 
tified to by designated inspector. 

Watches of Conductors and Enginemen must 
be compared before starting on each trip with 
a clock, which is designated as a Standard 
•Clock. The time, when watches are com- 
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pared, must be registered. When Conductors 
and Enginemen report for duty at a point where 
no standard clock is located, they should ob- 
tain standard time from the Train Dispatcher 
or from some Conductor or Engineman who has 
reported and received standard time. 

All of the clocks used by the Company are not 
standard clocks. Those which are standard are 
so designated by a label. 

Time-Tables 

Rule four governs the taking effect of a new 
time-table. Upon the face of each new time- 
table is printed the date and hour at which it 
will take effect. From the moment it takes 
effect it supersedes the preceding time-table 
and all trains, which have been moving on the 
preceding time-table must be governed by the 
new time-table. If a schedule of the nev 
time-table corresponds as to number, class 
day of leaving, direction, and initial and termina 
stations with a schedule of the old time-table, a 
train moving under such schedule will retail 
its train orders and assume the schedule o' 
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corresponding number on the new time-table. 
But if schedules do not so correspond the train 
moving under the schedule of the old time- 
table cannot proceed without orders to do so. 

The time and the day on which a new time- 
table takes effect is generally so arranged that 
the change of time will make as little trouble in 
movement of trains as possible. 

Enginemen and Conductors are required to 
sign a receipt for the new time-table and unless 
such receipt is filed in the Train Dispatcher's 
office, it should be sent by wire before starting 
out on the first trip that may come on the time 
of the new time-table. This is necessary in 
order that the Train Dispatcher who is in charge 
of train movement may be assured that Engine- 
men have the new time-table in their possession 
and will be governed by same. 

Extra trains which are moving over the road 
when time-tables change are not affected 
thereby, with the exception that should an extra 
train hold orders to meet some regular train, 
which lost its rights by reason of change of time- 
table, such orders may be disregarded. 

The date of a schedule is determined by the 
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time at which such schedule is due to leave its 
initial station on such division or subdivision. 
Any train using such schedule assumes the 
same date as the schedule. Rule four states 
that not more than one schedule of the same 
number and day shall be in effect on any divi- 
sion. By this is meant that not more than one 
schedule of the same number and day shall be in 
effect on any portion of a division, that is, No. i 
of the old time-table may proceed to U C" on 
the schedule shown on the old time-table and 
may proceed from "C" to "Z" on the schedule 
of the new time-table. In this movement it is 
necessary for train No. i to use both the sched- 
ule of the old and of the new time-table, of the 
same number and day, but it does not use both 
schedules over the same portion of the road. 

In case the time on the new time-table is made 
earlier than the time' on the old, but not so 
much earlier as to put the schedule into a dif- 
ferent day, a train using the old schedule may 
proceed on the new, providing there are no other 
changes in the schedule. If a schedule is made 
later on the new time-table than on the old a 
train running on the old schedule may pro 
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ceed on the new, providing that the new sched- 
ule has not been made so much later as to put 
it in another day and also providing that there 
have been no other changes made in the schedule. 
In this case, however, the train would have to 
wait until the schedule of the new time-table was 
due at such station. 

In case schedule No. i of the old time-table 
was due to leave its initial station at n p.m. 
on Saturday and a new time-table took effect at 
12:01 a.m. Sunday, showing No. 1 due to leave 
its initial station at 1 A.M., the train on the road 
could not assume schedule No. 1 of the new 
time-table for the reason that schedule No. 1, 
which corresponds in day of leaving with the day 
of leaving of train No. 1, would be more than 
twelve hours over-due and, therefore, of no 
effect. In such case, the train authorized by 
the old time-table cannot proceed without or- 
ders, but train No. 1 of the new time-table may 
run on time, because it is due to leave its initial 
station after the time-table takes effect. 

When a new time-table takes effect, there are 
but two ways in which a schedule is effective. 
It must become due at its initial station after 
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the time-table takes effect; or a train must be 
on the road, which was authorized by the old 
time-table and which corresponds as required 
and can assume the schedule of the new time- 
table and continue its trip to the terminal. 
Supposing the old time-table shows schedule 
No. i from A to F, due to leave A at i a.m. and 
arrive at F at 3 a.m. and new time-table takes 
effect at 4 p.m., showing No. 1 due to leave 
A at 5 p.m. and due to arrive at F at 7 p.m. 
In such a case it would be impossible for No. 1 
of the new time-table to run for the reason that 
the schedule of the old time-table for that day 
would either have been fulfilled or would have 
become twelve hours late before the new time- 
table took effect. In no case must a train on the 
road at the time new time-table takes effect as- 
sume a schedule of corresponding number, 
unless such schedule corresponds as to class, day 
of leaving, direction, and initial, and terminal 
stations. 

Making Time-Tables 

In the make-up of time-tables not more tha] 
two times are given for a train at any point 
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where one is given, it is, unless otherwise in- 
dicated, the leaving time; when two times are 
given, they are the arriving and leaving time. 
A train must not arrive at a station ahead of its 
arriving time, when shown, and it must not leave 
a station ahead of its leaving time. 

Unless- otherwise indicated, the time shown 
applies to the switch where an inferior train en- 
ters the siding; if there is no siding, it applies to 
the place from which fixed signals are operated; 
where there is neither siding or fixed signals, it 
applies to the place where traffic is received or 
discharged. 

Where one train is to pass another or meet 
an opposing train attention is called to it by 
figures in full-faced type; that is, the time of 
each schedule concerned is in heavy type at 
such station. In case trains are to be met or 
passed at a siding, which extends between 
two adjoining stations, the time at each end of 
the siding will be shown in full-faced type. In 
case there are one or more trains to meet or pass 
a train between two times or more than one 
train to meet a train at any station, attention is 
called to it by a special sign. These signs vary 
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on different roads. In case it is desired to have 
a train make regular stops at a certain station 
the letter "S" is shown before the schedule time 
at such station. If it is desired that the stop 
shall be made only when passengers are at that 
station waiting to go, or to let passengers off 
such train, then the letter "F" precedes the time 
at that station and indicates that the train will 
stop, if flagged. The paragraph sign placed 
in front of the time at a station indicates that, it 
is a place at which the train stops for meals. 
"L" indicates leave and "A" arrive. 

A time-table is the authority for the move- 
ment of regular trains subject to the rules. It 
contains the classified schedules of trains with 
special instructions relating thereto. Time-tables 
are usually numbered consecutively in the order 
in which they are issued. A schedule is the most 
important information which is contained in a 
time-table as it prescribes the class, direction, 
number, and time for the movement of a regular 
train. It is very important that the student should 
thoroughly understand the difference between 
a schedule and a train. The schedule is the 
column on the time-table which indicates the 
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time, class, and days of the week on which a 
regular train shall run; but a train is the equip- 
ment which actually moves over the road on the 
authority of the schedule. That is, a train is an 
engine or more than one engine, coupled, with 
or without cars, displaying markers. In order 
that important trains may not be required 
to get orders against other trains of less 
importance the schedules on a time-table are 
divided into what is termed classes. That is, 
a certain number of* schedules are designated 
as first class; these schedules are usually the 
ones which are to be used by high-class pas- 
senger trains. Another certain number of 
schedules are designated as second class and are 
generally used for local or less important pas- 
senger trains. The third class is generally used 
for important freight trains and the fourth class 
for other freight trains. In making up time- 
tables some roads put the words " Daily' ' or 
" Daily Except Sunday," or whatever days a 
schedule is to be effective, both at the head and 
foot of the schedule column. In my opinion 
such information should only be shown at the 
head or initial station end of the schedule because 
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its appearance at the other end of the column 
is liable to be misleading in case a schedule is 
due out of its initial station on one day and into 
its terminal on the following day. For example, 
No. 25 is due out of its initial station at 7 p.m. 
and due into its terminal at 7 a.m. The sched- 
ule is marked " Daily Except Sunday" at both 
ends of the column; if an inferior train in the 
opposite direction reports from No. 25^ terminal 
station, on Sunday morning, there is some danger 
that the crew might be misled into thinking 
that No. 25 would not arrive on Sunday, and, 
therefore, proceed against it. 

Signal Rules 

Each employee whose duty may require him 
to give signals must supply himself with proper 
appliances and keep them in good order ready 
for immediate use. This does not mean that 
the employee must purchase these signals him- 
self but that he must see to it that he is supplied 
with signals and that they are in good condition 
for use. In the daytime flags of the prescribed 
colors must be used and at night lamps of thr 
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prescribed colors are to be used. All night 
signals are to be displayed from sunset to sun- 
rise and whenever weather or other conditions 
obscure day signals. In giving signals care 
should be taken that the signal is given in such 
a manner that it will not be taken by a train other 
than the one intended for. 

Visible Signals 

The Standard Code provides that red shall 
be used for stop and danger and that green and 
white shall be used when it is necessary to stop 
a train at a station to take on passengers or 
freight. A blue signal is to be used by car in- 
spectors or other workmen, who may be working 
under or about the cars. The signal which 
shall be used for proceed is not prescribed, 
neither is the signal for caution. This leaves 
roads free to choose such colors for these in- 
dications as may seem best. Some roads use 
white for proceed and green for caution; others 
find it to their advantage to use other colors for 
these purposes, discarding the use of the white 
signal as a safety signal. The chief objection 
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to the use of white for safety lies in the fact that 
should a colored lense be broken it will show 
white and indicate safety when as a matter of 
fact, it may have been intended for a danger 
signal, but from my experience in this respect 
I think that the danger is more theoretical than 
practical. Fusees are used as a means of pro- 
tecting trains and when one is burning red, 
it must not be passed until it has burned out; 
when burning green, it is a caution signal and 
may be passed, but the train must proceed with 
caution. 

Rule twelve provides for six different indica- 
tions to be given by hand, flag, or lamp. They 
are as follows: Swung across the track indi- 
cates stop; raised and lowered vertically, pro- 
ceed; swung vertically in a circle at half-arm's 
length across track, when train is standing, back; 
swung vertically in a circle at arm's length across 
the track, when train is running, the indication 
is train parted; swung horizontally above the 
head, when the train is standing, " apply air 
brakes";. held at arm's length above the head, 
when the train is standing, " release air brakes." 

Care should be taken to give these signals 
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exactly as indicated by the illustrations in an- 
other part of this book. 

Torpedoes are used for signaling trains under 
certain conditions. This is done by placing one 
or two of the torpedoes on the rail on the engine- 
man's side. When two are used, they are to be 
placed not more than 200 feet apart and their 
explosion is a signal to reduce speed and look 
out for a stop signal. The explosion of one 
torpedo is a signal to stop. 

Any object waved violently on or near the 
track is a signal to stop. 

Audible Signals 

An audible signal is a sort of wireless method of 
transmitting information concerning train move- 
ment. Sounds of three different lengths of dur- 
ation are used to indicate certain things. These 
sounds used separately and in combinations 
are made to give twelve messages to those con- 
cerned. 

In giving audible signals great care should be 
taken to have the sound of the whistle distinct, 
with intensity and duration in proportion to the 

4 
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distance the signal is transmitted. Care must 
be taken that the blasts are uniform in length 
and that the space interval between the blasts is 
uniform, otherwise the signals are liable to be 
misunderstood. One short blast of the whistle- 
indicates stop and it is a signal to apply brakes. 
Two long blasts of the whistle is a signal to 
release brakes, and also indicates that the train 
is about to start. One long and three short blasts 
is a signal for the flagman to go back and protect 
the rear end of the train. Four long blasts is a 
signal given to call in the flagman from the west 
or south. Five long blasts are given to call in 
the flagman from the east or north. Three 
long signals given when the train is running in- 
dicates that the train has parted; this is to be 
repeated until answered by the hand signal 
12(d), which is the hand, flag, or lamp swung 
vertically in a circle at arm's length across the 
track; three long blasts are also used to answer 
signal 12(d). Two short blasts of the whistle 
is a signal given to acknowledge any signal 
which is not otherwise provided for. Three short 
blasts when the train is standing is a signal for 
the train to back; it is also an answer to the han 
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signal or communicating signal to back; when 
the train is running it is an answer to the signal 
to stop at the next station. Four short blasts are 
given as a call for signals from switchmen, and 
interlocker operators. One long and two short 
blasts of the whistle are given by a train which 
is displaying signals for a following section to call 
the attention of yard engines, extra trains, or 
trains of the same or inferior class or inferior 
right to the signals displayed for a following 
section. Two long and two short blasts are given 
when approaching road and street crossings 
at grade, as a warning to the public. One very 
long blast of the whistle is given when ap- 
proaching stations, junctions, and railroad cross- 
ings at grade. A succession of short sounds of 
the whistle is an alarm for persons or cattle on 
the track. 

Torpedoes are audible signals. When they 
are used they are to be placed on the rail on the 
engineman's side. The explosion of one tor- 
pedo is a signal to stop; the explosion of two 
torpedoes not more than two hundred feet apart 
is a signal to reduce speed and look out for a 
stop signal. 
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Rule ninety-nine includes torpedoes as a 
means of protection, but under this rule the flag- 
man is directed to use the torpedoes when he 
is recalled, if the conditions require it. The rule 
fails to state what the conditions are which 
would require the use of the torpedoes. My 
understanding of the conditions which would 
require the placing of two torpedoes on the rail 
when a flagman is recalled is as follows: When 
a superior train is overdue; when the train 
which is being protected is in such a position 
that it cannot be easily seen by an approaching 
train; when the flagman is a long distance back 
from his train with a down grade in the direc- 
tion of the train which is being protected; or 
in stormy or foggy weather. 

Communicating Signals 

Any device which enables the train crew to 
communicate with the engine crew is termed a 
communicating signal. The common apparatus 
for such signalling, at the present time, is an air 
signal device so arranged that trainmen can, 
from any car in the train, cause an air whist? 
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to sound in the engine cab. A certain number 
of sounds when running mean a certain thing, 
but when standing the same number of sounds 
has a different meaning. One whistle signal is 
not used because the train parting or the air 
whistle hose parting between cars would cause 
one sound of the air-signal whistle. The air- 
signal whistle, as a general thing, is only used 
on passenger trains. 

Two sounds when standing indicates, start; 
when running two sounds indicates, stop. 
Three sounds when standing, back; when run- 
ning, stop at the next station. Four sounds 
when standing is a call to apply or release air 
brakes; when running it is a signal to reduce 
speed. Five sounds when the train is standing 
is a signal to call in the flagman; when running 
it is a call to increase speed. 

Train Signals 

It is required by rule that the headlight must 
be displayed to the front of every train by night. 
When a train turns out to meet another and has 
stopped clear of the main track, or when a 
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train is standing at a junction point or at the 
end of double track to meet an opposing train, 
the headlight must be concealed. This applies 
to all trains, freight and passenger alike. When 
the headlight is not concealed it is a warning to 
an approaching train that the train is not clear 
of the main track, but the fact that the headlight 
is concealed must not be accepted as a signal that 
the train is clear. The reason for concealing 
the headlight, under the circumstances men- 
tioned, is so that an approaching train can see 
the switch and station signals and note whether 
or not they are in proper position to permit the 
train to proceed. But should a train be en- 
tering a siding where cars might conceal the 
headlight from the approaching train, the 
flagman should immediately flag the approaching 
train until his train is clear so that the approach- 
ing train having seen the headlight become 
concealed, will not take the fact as indicating 
a clear track. When two or more trains are 
taking the siding for an approaching train the 
headlight of the leading train should not be 
concealed until all trains are clear; if the sidhr 
is too short to permit all trains to clear, the he* 
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lights should all remain open, for a train can- 
not be considered clear of the main track as 
long as either switch is left open; under such 
circumstances the approaching train must slow 
down and proceed only as the way is known to 
be clear and the signals right. When a head- 
light is disabled the fact should be reported 
to the superintendent who should take steps to 
notify opposing trains. 

The above explanation must not be taken as 
giving the superior train the right to consider an 
inferior train, which it holds orders to meet, is 
clear of the main track simply because the infer- 
ior train has' screened its headlight, for the rules 
plainly state that under train orders trains will 
meet as prescribed by the rules. That is, the 
superior train must stop at the switch where the 
inferior train would enter the siding in case the 
inferior train is not there. The concealing of 
the headlight is to prevent blinding the sight of 
the engineman of the approaching train so that 
the switch signals and other signals cannot be 
easily seen, and is not intended to indicate a 
clear track for the superior, or approaching 
train. 
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Yard engines must display a headlight to the 
front and to the rear at night. If the yard 
engine is not provided with a headlight to the 
rear two white lights must be used. Yard 
engines do not display markers. 

Markers 

The following signals will be displayed, one 
on each side of the rear of every train, as markers, 
to indicate the rear end of the train: By day, 
green flags; by night, green lights to the front 
and side, and red lights to the rear; except 
when the train is clear of the main 'track, when 
green lights must be displayed to the front, 
side, and rear. The markers are very important 
signals and must be kept in good condition. At 
night the red light to the rear is a warning to 
following trains that there is a train ahead so 
that they may keep a sufficient distance in the 
rear to avoid collision with it. The green light 
to the front is for the purpose of permitting the 
crew on the head end to know that the train is 
all together. The green lights to the side are for 
the information of passing trains and also switch- 
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men and stationmen. When the train is clear 
of the main track the green lense of the markers 
shows to the front, side, and rear and the red 
lense is toward the last car of the train so that 
it cannot be seen. Markers for night use 
usually consist of a blizzard light with three 
green lenses and one red lense in all standing, 
at right angles with each other. In meeting 
trains it is of great importance that trainmen 
look for the markers and if not seen it indicates 
that the train has parted and it has not all arrived 
at the meeting-point; this condition makes it 
necessary for the opposing train to wait until 
the markers arrive. 

Sections 

By the order of the train dispatcher, any 
number of trains can be run on one schedule, 
but when more than one train is run on a sched- 
ule all of the trains, except the last, must dis- 
play green signals in the place provided for that 
purpose on the front of the engine. For ex- 
ample; if four trains are run on schedule No. 4, 
the first, second, and third train will display 
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green flags by day and in addition green lights 
by night in the proper place on the front of the 
engine; but the fourth train will not display 
any signals on the engine. The four trains are 
known as sections of No. 4 and are designated 
as 1st No. 4, 2nd No. 4, 3rd No. 4, and 4th 
No. 4, and are required to maintain their 
regular order while moving overi the road un- 
less the regular order of movement is changed 
by train order. 

Extra trains are trains which are not repre- 
sented on the time-table. An extra train always 
displays two white signals on the front of the 
engine in the places provided for that purpose; 
this is done so that the train will not be con- 
fused with any of the regular trains; because of 
the liability of accident. In case two engine.* 
are used on a train the leading engine only sha 7 
display the signals. Extra trains are inferior, f 
all regular trains and are governed with r 
spect to opposing extra trains by the train ord 
which they receive. On single track the en 
moving in the superior time-table directioi 
permitted to hold the main track at a mee 
point with an opposing extra train. 
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When two or more engines are coupled to- 
gether the leading engine only will display white 
or green signals when required. The leading 
engine should operate the air and sound all the 
signals. In case of an extra train the leading 
engine gives its number to the extra. That is, if 
engine 234 and engine 235 were coupled to an 
extra train the .extra would be known as extra 
234, the leading engine. 

Extra Trains 

It will be noticed that train signals, except 
the headlight, are duplicated, that is, one signal 
on each side of the train. This is done so that 
the signals can be plainly seen from either side 
of the train so that there may be no difficulty 
in the signals being easily seen. 

When cars are being pushed by an engine, 
except when shifting or making up trains in 
yards, a white light must be displayed on the 
front of the leading car at night. In the day- 
time a flagman should ride the leading car to 
signal the engineman in case of need. 

Each car on a passenger train must be con- 
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nected with the engine by a communicating 
signal appliance so that the safety and comfort 
of the train and its load can be conserved. . 

For the protection of workmen a blue flag by 
day and a blue light by night displayed at one or 
both ends of a car or engine or train indicates 
that the car, engine, or train should not be moved. 
Workmen must display the blue signals and the 
same workmen alone are authorized to remove 
them. Other cars must not be placed on the 
same track so as to intercept the view of the blue 
signals, without first notifying the workmen who 
placed the signals. 

Use of Signals 

In order that imperfectly working signals may 
not cause accident, which they were intended 
to prevent, the rules governing the use of signals 
provide that the absence of a signal where one is 
usually displayed or a signal which is imper- 
fectly displayed must be regarded as a stop 
signal. A stop signal is the most important ir 
dication which a signal can give because 
failure to obey it would be followed by the mo 
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serious results and it is for this reason that an 
imperfectly displayed signal or the absence of 
one where one is usually displayed must be in- 
terpreted as being a stop signal. Signals im- 
perfectly displayed or the absence of a signal 
where one is usually shown must be reported to 
the superintendent. 

At stations where a train is to make a regular 
stop the time on the schedule at that station is 
prefixed by the letter "s." There are, however, 
a number of stations at which it is not necessary 
that certain trains stop regularly as the business 
from that point is light. Whenever such a condi- 
tion exists the station is made a flag stop for that 
train by prefixing the time at such station by the 
letter "f." This letter indicates that the train 
will stop to receive passengers or freight and in 
order that the train may know when there are 
passengers or freight to go it has been ar- 
ranged that a green and white signal shall be 
displayed as a notice for that train to stop. 
The green and white signal will not stop any 
train at that station except the one which the 
schedule indicates is to stop on flag. Whenever 
a train is to be stopped at a station which is not 
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a flag station for such train a red signal must be 
used. 

When any signal is given to stop a train (ex- 
cept a fixed signal) it must, unless otherwise 
provided for, be acknowledged by two short 
blasts of the steam whistle. A signal to stop at 
the next station or a signal to back the train must 
be acknowledged by three short blasts of the 
steam whistle. 

The engine bell must be rung when an engine 
is about to move or when it is approaching a 
public road crossing at grade and in case of a 
public road crossing the bell must be kept ringing 
until the crossing is passed. The whistle must 
be sounded at all whistling posts. It must be 
understood that all unnecessary use of either 
bell or whistlle is prohibited. This is necessary 
in order that the usefulness of the bell, and 
whistle may be conserved. 

Superiority of Trains 

When a superior train is spoken of it is al- 
ways in connection with some other train. That 
is to say, a train may be superior to one train 
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and still be inferior to another train. For 
example, a second-class train is superior to a 
third-class train but it is inferior to a first-class 
train. It is necessary that this point be thor- 
oughly understood in order to fully understand 
the rules for the movement of trains. A train 
cah be made superior to another in three ways; 
namely, by right, by class, or by direction. 
Right is conferred by train order; that is, any 
order which gives an inferior train the authority 
to move against a superior train makes that in- 
ferior train superior to the superior train up to 
the time limit of the order or to the designated 
point, and in the movement of the trains there- 
after it is considered the superior train within 
certain limits covered by the order. Class is 
conferred by time-table; trains of the first 
class are superior to trains of the second class, 

* 

and trains of the second class, are superior to 
trains of the third class, and so on. Direction 
is conferred by time-table and it applies be- 
tween trains of the same class only. On single 
track each time-table states that trains in one 
certain direction are superior to trains of the 
same class in the opposite direction. Thus, a 
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first-class train, moving in the direction in which 
the time-table states one train is superior to 
another of the same class, becomes superior to a 
first-class train, moving in the opposite direction. 
Extra trains are inferior to all regular trains, 
but when two extra trains meet the extra in the 
inferior direction must take the siding. Other- 
wise an extra train must be governed with re- 
spect to other extras by the orders which it 
holds. 

Movement of Trains 

Most railroads use a train register at all 
terminals and also at junction points so that 
trains may ascertain what trains have passed. 
At most register stations the conductor is re- 
quired to personally register his train. This is 
done so that the information will be as accurate 
as possible, for the movement of trains depends 
upon the record. Unfortunately the Standard 
Code does not provide for the use of the train 
register although nearly every railroad uses it. 
The train register contains columns for keeping 
a record of the date, time, number of the train, 
engine number, conductor, and engineer, also 
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ether or not signals were displayed and the 
or of same. At some points where the regis- 
ing of a train, by the conductor, would cause 
extra stop, for important trains, it is arranged 
the operator or switch-tender to register such 
ins as do not stop regularly on the schedule. 
Jess otherwise directed work trains should 
;ister every time they arrive at or leave a 
;ister station. When work extras lay up over 
;ht at s, point which is not a register station, 
y should receive a train order stating what 
ins have gone so that they can arrange pro- 
tion accordingly. The usual form for such an 
ler is as follows : " All trains due at H before 6 
l have passed except No. 45 and No. 56." 
[n order to provide against complications the 
es provide that train schedules, unless fill- 
ed, are in effect for twelve hours after their 
te at each station. When a train becomes 
*lve hours overdue at any station an inferior 
in may proceed against such train without 
in orders to do so and any orders it may hold 
icerning such train become of no effect. Any 
in twelve hours behind its schedule arriving 
leaving time at any station loses both right 
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and schedule and can thereafter proceed only 
as directed by train order. The words "twelve 
hours behind their schedule arriving time" 
refer to the arrival of the train and do not 
affect a train which has arrived at a station, say 
ten minutes before it is twelve hours late on its 
arriving time and is still at such station when 
it is more than twelve hours overdue on its ar- 
riving time, providing it is not more than twelve 
hours late on its leaving time. For example, 
No. i is due to arrive at B at 5 a.m. and leave at 
6 a.m. In case No. 1 arrives at B at 4:55 p.m. 
and can leave B before 6 p.m. it does not lose 
right and schedule but if it fails to arrive before 
5 p.m. it has lost right and schedule even though 
it can be ready to leave B before 6 p.m. But in 
such a case the dispatcher can direct it to run 
as No. 1 by giving it an order to do so; it being 
understood that No. 1 can leave B before 6 p.m. 
In other words when a regular train has lost 'its 
schedule by reason of being twelve hours behind 
its schedule time, it cannot again assume suci 
schedule even though it may overtake it, unless 
it is directed by train order to do so. 

A train must not leave its initial station < 
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junction or pass from double track to single 
track until it has been ascertained whether all 
trains due, which are superior or of the same 
class, have arrived or left. This information is 
usually obtained from a train register. 

A train must not start until the proper signal 
is given. This means not only the proper signal 
but also the proper signal given by the person 
in charge of the train. 

When a train of one schedule finds itself on 
the time of a train of another schedule of the 
same class it may proceed upon its own schedule. 
Trains of the same class may pass each other 
without orders to do so and extra trains may 
pats' other extra trains. But # a train of inferior 
class may not pass a train of superior class with- 
out a train order to do so. 

An inferior train which is running ahead of a 
superior train in the same direction must clear 
the time of such superior train not less than five 
minutes unless such superior train is a first- 
class train in which case the inferior train must be 
clear of the main track by the time the first- 
class train is due to leave the next station in the 
rear where time is shown. 
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An inferior train moving in the opposite direc- 
tion must keep out of the way of a superior 
train and failing to clear the main track as the 
rules require it must protect as provided in 
Rule 99. An extra train must clear the time 
of regular trains in the opposite direction five 
minutes unless otherwise provided. An extra 
train need not protect against other extra trains 
in the opposite direction unless it receives orders 
with respect to them. 

Meeting Points 

At meeting points between trains of the same 
class the train in the inferior direction must clear 
the main track before the leaving time of the 
superior train. At meeting points between 
extra trains the train in the inferior time-table 
direction must take the siding unless otherwise 
provided. When a train takes siding to mee 
another it must pull in at the first entranc 
switch if possible. When it is necessary tp bac 
in the train must first be protected as prescribe 
by Rule 99 unless some other arrangement 
provided. 
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In backing in at the meeting point the flagman 
should be sent out and the superior train brought 
to a stop before the inferior train passes the 
switch at which it usually pulls in. If the order 
contains the provision that the train will back in 
at the meeting point, then it is not necessary that 
the flagman actually stop the other train before 
the train which is to back in passes the switch at 
which it usually enters, but h£ must go out a 
sufficient distance to secure protection. 

When trains of different classes meet, the in- 
ferior train must take the siding and clear the 
superior train at least five minutes. The supe- 
rior train must stop at schedule meeting stations 
when the train to be met is of the same class 
unless the switch is right and the track clear. 
When the expected train of the same class does not 
make the schedule meeting station the train in 
the superior direction must approach all sidings 
prepared to stop until the expected train is met. 
The superior train must stop clear of the switch 
used by the train to be met in going on the siding. 
This precaution is necessary between trains of 
the same class for the reason that the Standard 
Code does not provide a time interval for the 
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variation of watches; the above provision be- 
ing all that is necessary to protect trains of the 
same class and the five minutes clearance re- 
quired of inferior class-trains is sufficient to take 
care of any variations of watches which may 
reasonably occur. 

Train Movement 

When no form of block signal is used trains 
running in the same direction must keep at 
least five minutes apart except when closing up 
at stations to meet or pass another train. 

Not more than two times are shown for a 
train at any station. When but one time is 
shown it is the leaving time unless otherwise in- 
dicated. A train must not be permitted to arrive 
at a station ahead of its schedule arriving time 
when an arriving time is shown. A train must 
not leave a station in advance of its schedule 
leaving time. 

Yard Limits 

Within yard limits the main track may ha 
used protecting against certain trains. In case 
an extra train is given right over all trains it 
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does not give it right to proceed through the 
yard limits regardless of the rule, which requires 
that extra trains must move within yard limits 
prepared to stop unless the main track is seen 
or known to be clear. The Standard Code does 
not attempt to give in detail the manner in 
which protection within yard limits is to be 
secured, because conditions and practices vary 
on different roads. Railroads which are 
equipped with automatic block signals may wish 
to take advantage of them for protection within 
yard limits. Some roads operate under manual 
block protection; still other roads equip them- 
selves with semaphores on each side of the 
yard, which are held at stop at all times, except 
when trains are allowed to enter the yard. The 
exact manner of securing protection is left for 
each road to determine for itself. 

Disabled Train 

When one train overtakes another train, which 
is so disabled that it cannot proceed, it may pass 
the disabled train if practicable, and if necessary, 
it will assume the schedule and take the train 
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orders of the disabled train. When this is done 
the train, which passes the disabled train, will 
proceed to the next open telegraph office and 
there report to the train dispatcher. The dis- 
abled train will assume the right or schedule and 
take the train orders of the last train with which 
it has exchanged and will when able proceed to 
and report from the next open telegraph station. 
When a disabled train is passed it is not neces- 
sary to exchange schedules and train orders, if 
the train, which is to pass has right or schedule 
to make the next telegraph station. When one 
extra train overtakes another extra train, which 
is disabled, it may pass under the same condi- 
tions as regular train. 

Train Unable to Proceed 

When a train unable to proceed against the 
right or schedule of an opposing train is over- 
taken between telegraph stations by an inferior 
train or a train of the same class, having right 
or schedule of its own, which permits it to pro- 
ceed, the delayed train may, after consulting with 
the following train, precede it to the next tele- 



"N 



EXAMINATIONS MADE EASY 73 

graph station where it must report to the train 
dispatcher. If any opposing trains are met 
under these circumstances, it must be fully ex- 
plained to them by the leading train that the 
other , train is following. It is the author's 
opinion that this rule should not operate be- 
tween sections of the same schedule in case 
the leading section is in any manner restricted by 
train orders. When this rule is used, trainmen 
must be sure that the overtaking train has full 
right or schedule of its own without pooling 
schedules or train orders with the leading train. 
If it has, it may take the leading train ahead of it 
to the next telegraph station. This rule con- 
tains grave possibilities for danger and trainmen 
must be very cautious in operating under its 
provisions. 

Sections 

In order that the train dispatcher may be in 
full control of all trains, which are started over 
the road, it is provided that a train must not 
display signals for a following section nor an 
extra train be run without orders from the train 
dispatcher. When signals, which are displayed 
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for a section, are taken down, the conductor 
will, if there is no other provision, arrange with 
the operator in writing to notify all opposing 
trains of the same or inferior class, leaving such 
point that the section for which signals were dis- 
played has not arrived. If there is no operator, 
the conductor will arrange with the switch ten- 
der or in absence of both operator and switch- 
tender, the conductor must leave a flagman 
there for the purpose. When the following sec- 
tion arrives and reports, the operator, switch- 
tender, or flagman's duty is finished. The 
carrying of signals for a following section has the 
effect of giving the following section the supe- 
riority of both class and direction belonging to the 
leading section, so it is very essential to the safety 
of all trains that the above provision be strictly 
adhered to. The signals do not affect trains, 
which are superior by class and direction. When 
a train is running between the sections it does 
not affect the rights of any of the sections. 

Rule for Flagging 

When a train stops or is delayed under cir 
cumstances in which it may be overtaken t 
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another train, the flagman must immediately go 
back with stop signal a sufficient distance to in- 
sure full protection. It is the flagman's duty to 
go back far enough so that his stop signals will 
be seen in time by the engineer of the following 
train. The rule requires that he go back at once 
under all circumstances, as he cannot know 
just how close a following train may be. He 
must be supplied with the proper signals to meet 
the requirements of the weather conditions and 
he must use such signals in strict compliance with 
the rules. The matter of safe flagging is a very 
important one and no half-hearted service should 
be rendered. When the flagman is recalled he 
may return to his train, if he cannot see or hear 
a following train approaching, but if a train is 
approaching he must remain and stop it before 
returning to his own train. When no train is in 
sight and after he has been recalled he may 
place two torpedoes on the rail on the engine- 
man's side not more than 200 feet apart, when 
the conditions require it, and then return to his 
train. Standard Rules do not require the use 
of torpedoes, except when the flagman is recalled 
or in stormy or foggy weather. When the track 
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is straight and the view is unobstructed, I see no 
reason why torpedoes should be used; neither 
is there any rule which requires their use, except 
in the interval when the flagman is returning to 
his train. The conditions which require the 
placing of two torpedoes on the rail are as fol- 
lows: when a superior train is overdue; when 
the train which is being protected is in such a 
position that it may not be easily seen by an ap- 
proaching train; when the flagman is a long 
distance back from his train, so that a train 
might arrive before he reached his train; or 
during stormy or foggy weather. The front 
end of the train must be protected in the same 
manner when necessary. 

Train Parting 

Should a train part while in motion the signals 
provided by rule must be given and care used 
to prevent damage to the detached portion. The 
detached portion must not under any circum- 
stances be moved by any train which may be fol- 
lowing, as the head end has full right to return to 
the detached portion regardless of all other trains. 
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When a train parts it becomes the duty of the 
flagman to notify all following trains that his 
train has parted and it is also his duty to see that 
the rules are obeyed and that no train passes the 
rear end and also that the rear end is not moved 
until the head end returns. The head portion 
has right over all trains to return for the rear 
portion and this is the reason why no train must 
be permitted to pass the rear end. The reason 
why the rear end should not be moved is that the 
head portion may know where the detached por- 
tion stands and should some following train 
shove the rear end ahead of it, the head portion 
of the returning train might collide with the rear 
portion. Should the head end run by a station 
or several stations it has the same right to return 
for the rear. 

• 

Pushing Cars 

When cars are being pushed by axi engine 
except when shifting or making up trains in 
yards, a flagman must take a prominent position 
on. the front end of the leading car so that he can 
signal the engineman in case of need. This pre- 
caution is necessary to prevent the cars, which are 
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being moved from being shifted against other 
cars or obstructions on the track and also to pro- 
tect any persons who may be crossing the track. 

Make Reports in Writing 

It is of great importance that messages or 
orders respecting the movement of trains or 
the condition of track or bridges must be in 
writing. By having these messages or orders 
in writing they are more apt to be fully under- 
stood and then iff case of error the responsibility 
can be more easily fixed. 

Switches 

Conductors are responsible for the position of 
switches used by them and by their trainmen, 
except where switch-tenders are stationed. At 
interlocking plants the switches are handled 
by the towerman and, of course, trainmen are 
not responsible for their position. A switch 
must not be left open for a following train unless 
in charge of a trainman of such following train. 
When trains back in on a siding it is expected 
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that the engineman will sec that the switch is 
promptly closed and in proper position to avoid 
any danger to another train. 

Train Safety 

Both conductors and enginemen are respon- 
sible for the safety of their train and when any 
condition arises which is not provided for by the 
rules they must take every precaution to insure 
safety. Whenever any case of doubt or uncer- 
tainty arises the rules provide that the safe 
course must be taken and no risks run. In 
many cases trains may be delayed because of 
this, but it is better to have delay than accident; 
however, trainmen who have a clear under- 
standing of the rules and their application will 
not be in doubt very often. 

Train Orders 

The most important point to be considered 
in the operation of trains on single track is the 
train dispatching. The time-table provides 
meeting points and passing points for all regular 
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trains and if regular trains were always on time 
and if it was not necessary to run sections or 
extra trains, and further if it was never necessary 
to annul a schedule, there would be no need 
for train orders. But trains are late and busi- 
ness requires extra trains, engines become dis- 
abled, and in short everything conspires to make 
train orders necessary ; It follows that it is of the 
greatest importance that the rules governing the 
use of train orders should be thoroughly under- 
stood. Rules 201 to 223 are devoted to the 
handling of train orders and they should be 
given careful study. Train orders are to be used 
when a movement is not provided for by the time- 
table. They must not contain information or 
instructions not essential to the movement 
which is to be made. The forms, which are 
given in the Book of Rules must be used when- 
ever they will accomplish the result desired. 
Most all standard forms of orders are so worded 
that when an order restricts one train it con- 
fers the right which has been taken away from 
the superior train upon the inferior train; in 
other words, standard train order forms are 
known as double orders for the reason that 
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each train order is given in the same words to all 
persons or trains addressed. When an order is 
addressed to an operator, which restricts the 
rights of any train, it must be respected by the 
conductor and engineman of such train the 
same as if it were addressed to them. 

Rule 208 provides for the sending of train 
orders and states that the several addresses 
must be in order of superiority of trains; that is, 
an order must first be addressed to the train 
whose rights are to be restricted thereby. The 
revised Standard Code has given us two rules 
208A and 208B; 208B is worded so that an 
order must be sent to the operator at the waiting 
or meeting point whenever possible. When 
a meeting order or a wait order is sent to the 
operator at the meeting or waiting point, it is 
called a middle order; that is, it is the order at 
the meeting or waiting point between the two or 
more trains which are concerned. When this 
middle order is sent to the operator at the meet- 
ing or waiting point he must deliver copies of 
the order to all trains affected until all have ar- 
rived from one direction, after which, if he has 
no further orders, he may take in his signal. 
6 
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Rule 208A docs not provide for the order to be 
sent to the meeting or waiting point. The 
two rules are inserted in the Standard Code so 
that roads may take their choice of the two 
methods. 

The Standard Code does not place any restric- 
tion upon the use of either a 31 or a 19 order. 
A 19 order is one which is to be delivered to a 
train while in motion unless such order restricts 
the train at the point at which the order is de- 
livered, in which case the train must be brought 
to a stop before delivery of the order is made. 
A 31 order is one which requires the signature 
of the conductor before " complete " is given. 

Unless otherwise directed operators must 
repeat an order back as soon as it has been sent. 
Sometimes it is desired that an order which has 
been sent to the superior train should not be 
repeated so as to permit the inferior train to re- 
ceive its order more quickly. To permit this, 
it # has been arranged that the operator holding 
the order for the superior train can acknowl- 
edge the receipt of the order without repeating it. 
The rule governing this is so arranged that the 
operator must give his acknowledgment in the 
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following form: "X 10 to number 21" fol- 
lowed by the operator's initials and office signal. 
Ten is the number of the train order and 21 is 
the number of the train addressed. If the line 
fails before an office has repeated an order or 
before the X response has been sent, the order 
at that office is of no effect and must be there 
treated as if it had not been sent. 

It is sometimes necessary to send a train order 
to a train at a non-telegraph station, and the 
Standard Code provides that this may be done 
by addressing the order to the train at the point 
where it may be, in care of some person who can 
deliver it. In such cases the order is usually 
sent in care of the conductor of some other 
train. When the "31" form of train order is 
used,"complete" will be given upon receipt of the 
signature of the person by whom the order is to 
be delivered. This person must be supplied 
with copies for the conductor and engineman of 
the train addressed and also a copy on which he 
shall take their signatures. The copy on which 
the signatures are taken must be delivered to 
the first operator accessible, who must preserve 
it and at once transmit the signatures of the con- 
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ductor and engineman to the train dispatcher. 
When orders are delivered in this manner they 
must be acted on as if "complete" had been 
given in the usual way. When an order is sent 
in this manner to a train, the superiority of 
which is thereby restricted, " complete" must not 
be given to an inferior train until the signatures 
of the conductor and engineman of the superior 
train have been sent to the train dispatcher. 

When a train is named in a train order by its 
schedule number alone all sections of that sched- 
ule are included and each must have copies de- 
livered to it. For example, if No. 10 receives an 
order to meet No. 15 at F and there are five 
sections on No. 15, each section of No. 15 must 
have copies of the order delivered to it and all 
five sections have a right to go to F to meet No. 10. 
Train orders which are once in effect continue 
so until fulfilled, superseded, or annulled. Any 
part of an order specifying a particular move- 
ment may be either superseded or annulled. 
Orders held by or issued for or any part of order 
relating to a regular train become void when 
such train loses both right and schedule as pre- 
scribed by Rules 4 and 18 or is annulled. 
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When an operator has given a clearance to a 
train, or when the engine of a train has passed 
the train order signal, the operator must not 
repeat, or give the X response, to a train order 
for such train until he has obtained the signa- 
tures of both the conductor and the engineman 
to the order. The reason for this rule lies in the 
fact that when an order is repeated or when 
the "X" response is given it is a guarantee to the 
train dispatcher that the train to which the 
order is addressed will be held until the order is 
delivered to it and in case that the train is in 
possession of a clearance or if the engine has 
passed the train order signal, while such signal 
was in the clear position, trainmen are not held 
under the rules, so that the signature of both 
engineman and conductor must be obtained to 
the order to insure its delivery. 

Forms of Train Orders 

The Standard Code provides forty-two ex- 
amples for the movement of trains. Two or 
more of these examples may be combined when 
desirable. When examples are combined the 
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train order as a whole should not contain any 
information which does not directly affect the 
first train named in the order. These forty-two 
examples are classified under twelve forms. The 
first is Form A, for fixing meeting points between 
opposing trains. This form is self-explanatory 
and needs no comment except that it should 
not be used unless the trains are actually to meet 
at the designated point. Form B is used for 
directing a train to pass or run ahead of An- 
other train. Five examples are shown under this 
form. Example 3, of Form B, provides for an 
extra train to run ahead of a regular train and the 
explanation states that the second named train 
must not exceed the speed of the first named train 
between the points designated. What the ex- 
planation really means is that the second named 
train must run with such caution as will prevent 
accident with the first-named train. When an 
inferior train receives an order to pass a superior 
train, right is conferred to run ahead of the train 
passed from the designated point. Form C is 
for giving right to a train over an opposing train; 
in other words this form is used to reverse the 
rights of trains. If the trains meet at either 
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of the designated points, the first named train 
must take the siding, but if they meet between 
the designated points, the second named train 
must take the siding. Form E is for time orders. 
Four examples are given under this form, all 
of which may be used in connection with an 
extra train created by the third example of form 
G and the times at each point stated in that 
example have the same meaning as the schedule 
times when a regular train is named. For ex- 
ample, an order may be given as follows: "Eng. 
77 run extra leaving A on Thursday, Feb. 17, as 
follows, with right over all trains : Leave A 1 1 130 
p.m., leave C 12:25 A - M > leave E 1:47 AM -> 
arrive F 2:22 a.m." After the above order has 
been given, in case it is ascertained that extra 
77 will not be ready to leave A until one hour 
after that time, an order may be issued reading 
as follows: "Extra 77 run one hour late A to 
F." Such an order gives trains receiving it the 
right to consider the time of extra 77 as being 
just one hour later at each of the stations named 
in the running order of extra 77. This saves 
the trouble of reissuing the schedule order as 
was necessary before the Standard Code was 
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revised in 1906. Form F is for sections. Nine 
examples are shown under this form. The 
first two are single-order examples. The first 
example is to be used when the number of the 
engine for which signals are displayed is un- 
known, and this is to be followed by the second 
example. Examples 6, 7, and 9 are used to with- 
draw and reverse the position of sections. The 
explanation of these examples fails to state that 
in such cases all train orders affecting the sec- 
tions involved should be exchanged, but it is 
important that such orders should be exchanged, 
and trainmen must bear this in mind when 
they receive any of these examples under 
Form F. 

Form G is for running extra trains. Three 
examples are shown under this form. All three 
forms are self-explanatory. 

Form H is for creating a work extra. Six 
examples are shown under this form. The 
first example directs an engine to work between 
certain points and times and when such an order 
is received the work extra must, whether standing 
or moving, protect itself against extras within the 
working limits in both directions as prescribed 
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by rule. The time of regular trains must be 
cleared. When it is desired that a work extra 
should not protect against other extras, the 
words "Not protecting against extras" may be 
added to the order. When a work extra has 
been instructed by order to not protect against 
extra trains and afterwards it is desired to have 
it clear the track for, or protect itself after a 
certain hour against, a designated extra, an 
order may be given in the following form: 
"Work extra 292 clears (or protects against) 
extra 76 East between D and E after 2:10 p.m." 
When such an order has been issued extra 76 
East must not enter the working limits before 
2:10 p.m. and will then run expecting to find 
the work extra clear of the main track or pro- 
tecting itself as the order may require. When 
it is desired that a work extra be permitted to 
work on the time of a regular train under the 
protection of a flag, the following form may be 
used: "Work extra 292 protects against No. 55 
between D and E." The regular train re- 
ceiving this order will run expecting to find the 
work extra under the protection of a flag.. 
Whenever extra trains are run over working 
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limits they must be given a copy of the order sent 
to the work extra. Should the working order 
instruct a work extra to not protect against extra 
trains in one or both directions, then extra trains 
must protect against the work extra as prescribed 
by Rule 99. When the work-train order indi- 
cates that the work extra is protecting itself 
against other trains, they will run expecting to 
find the work extra protecting itself. 

Form J is an order for holding trains. It 
will only be used when necessary to hold 
trains until orders can be given or in case of 
emergency. 

Form K is for annulling a schedule or a 
section. When a schedule or a section has been 
annulled it cannot be restored between the 
points named. 

Form L is for annulling a train order. 

Form M is for annulling part of a train 
order. 

Form T is for superseding an order or part 
of an order. When an order or part of an order 
is superseded the words "instead of" must 
'always be used. 
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Train Order Combinations 

Wait Order. — In case No. I is directed by 
train order to wait at C until 10:45 A - M - for 
extra 15 east, some trainmen think that the order 
permits the extra to use up to 10:45 A - M - to 
get clear at C, notwithstanding the fact 
that they know perfectly well that the extra must 
clear the schedule time of No. 1 at least five 
minutes. They figure that in some manner the 
train order permits them to use up to the time 
named in the order. The fact is that when a 
wait order is used the explanation to the order 
governs the movement. In this case the third 
example of Form E is used and the explanation 
states that the first named train must not pass 
the designated point before the time given, unless 
the other train has arrived. The extra is re- 
quired to run with respect to the time specified, 
at the designated point or any intermediate 
station where the schedule time is earlier than 
the time specified in the order, as before re- 
quired to run with respect to the schedule time 
of No. 1. This explanation makes it clear that 
extra 15 must consider the schedule time of No. 
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i at C, or any intermediate station where No. i's 
schedule time is earlier than the time stated in 
the orcjer, as being 10:45 a.m. The explana- 
tion further directs that extra 15 must run with 
respect to the time stated in the order as before 
required to run with respect to the regular sched- 
ule time. By referring to rule 87, the rule which 
governs extra trains in their movements against 
regular trains, it will be found that an extra 
train must clear the time of a regular train 5 
minutes unless otherwise provided; therefore 
extra 15 must clear the time stated in the order 
the same as it clears the regular schedule time of 
No. 1. 

Some dispatchers do not hesitate to send an 
order directing a superior train to take siding 
and wait at a certain station for an inferior train. 
This I regard as bad practice, for the reason 
that no explanation is given for such an order. 
That is, trainmen do not all understand the order 
alike. For example, No. 1 is directed to take 
siding and wait at F until 7:35 a.m. for extra 
123. Suppose that No. 1 does not arrive at F 
until 8 a.m., will No. 1 take siding? If not, will 
extra 123 understand that it is to get clear after 
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7:35 A.M. Such questions as these come up 
nearly every time this order is used and it is what 
can be called an improper order because it is one 
which is not authorized. My understanding of 
the order is that the wait at F is limited by the 
terms of the order to 7:35 a.m., but the pro- 
vision in the order to take siding is not limited 
and cannot be fulfilled without No. 1 actually 
taking a siding at F for the extra. This it must 
do regardless of the time it may arrive at F. In 
my opinion a superior train should not be put on 
the siding at the meeting point unless conditions 
are such that it is necessary. 

In case No. 2 is directed to run two hours late 
from A to D, would an inferior train at E have 
any right to use the time to make D against No. 
2? This is a question which is often asked. 
The answer is: a run late order makes the sched- 
ule time of the train named between the stations 
mentioned as much later as stated in the order. 
A train receiving this time can use it only be- 
tween the points named in the order. Under such 
an order, if no arriving time is shown at D, No. 2 
may leave C 2 hours late and can arrive and 
leave D as soon as it can after leaving C 2 hours 
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late, as the order practically expires at C be- 
cause the train has no arriving time shown at D, 
and, therefore, is not required to arrive at D 
two hours late. 

Right-of-Track Order. — The intention of a 
right-of-track order is simply to reverse the rights 
of the trains named. For example, No. 2 is a 
train of the same class as No. 1, but it is a train 
of superior direction; if No. 1 is given right over 
No. 2 from G to A, No. 1 becomes the superior 
train wkhin the limits named. The trains will 
proceed exactly as before but with the difference 
that No. 2 must clear the time of No. 1 instead 
of No. 1 clearing the time of No. 2. After such 
an order has been given, if it later becomes 
desirable to make a meeting point between No. 
1 and No. 2 at D, such meeting order does not in 
any way supersede or affect the right of track 
order, except that No. 1 cannot proceed beyond 
D before No. 2 arrives. No. 2 in such a case 
must take siding at D. In other words No. 2 
must be governed in its movements against 
No. 1, when No. 1 holds a right-of-track order 
over No. 2, the same as No. 1 was before 
governed with respect to No. 2. 
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No. i, after being given right over No. 2, may 
e given an order to wait at certain stations for 
To. 2, and No. 2, being an inferior train, can use 
uch time under the same restrictions as any 
ther inferior train. 

Train Order Date. — The date of a train order 
ears the same relation to the text of a train order 
s the date of a letter does to the text of a letter, 
nd no more. The date and time are not of 
pecial importance, except as a matter of record, 
nly when the date or time seems to be unreason- 
ble. That is, if the date or time seems to in- 
dicate that there has been some error made, 
hen attention should be called to it. The 
Standard Code of Train Rules does not require 
hat the time and date of an order must conform 
a certain time; neither is it necessary that the 
late of an order correspond with the date of the 
rain which it is issued for. Suppose that No. 

is due to leave its initial station at 1 a.m., in 
ase an order is issued before midnight and dated 
'eb. 1, such order is good for No. 1 of Feb. 2, 
he fact that it was issued before midnight mak- 
ng no difference at all. Time and date must 
Iways be filled in, but they are intended to in- 
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dicate when the order wks sent, as a matter of 
record, and not to govern the use of the order. 

In connection with this it must be remembered 
that Rule 220 provides that a train order once in 
effect continues so until fulfilled, superseded, or 
annulled. 

It is true that some roads make a practice of 
reissuing orders at midnight in cases where an 
order is kept standing for all trains; but this is 
not done because the order would expire at mid- 
night, neither is it done because the order would 
not be good for a train of a date other than that 
which appears on the train order; but it is done 
to keep the order up-to-date so that it may be 
kept in the train dispatcher's book of the current 
day. 

Fulfilling an Order 

To fulfill an order every provision contained in 
an order must be executed. That is, if No. 1 
holds an order to meet No. 2 at B, the order is not 
fulfilled until No. 1 has actually met No. 2 at B. 
If No. 1 holds an order to meet No. 2 at B with 
the further statement that No. 2 will take siding, 
then the order is not fulfilled until No. 1 meets' 
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No. 2 at B and No. 2 has actually taken the 
siding for No. 1. If No. 2 is directed to wait at 
B, until 1 a.m. for No. 1, the order is fulfilled 
when No. 1 arrives at B, or if No. 1 fails to make 
B on the order, then it is fulfilled when the time 
expires at 1 a.m. 

When a train is to be run to its terminal or to 
the end of double track for an opposing train, a 
time order or a right-of-track order should be 
used. A meet order is objectionable because 
under such circumstances trains seldom meet, 
and unless they do actually meet the order re- 
mains unfulfilled, regardless of the fact that the 
object of the order has been accomplished. 

Superseding An Order. — To supersede an 
order the words "instead of" must always be 
used except where the rules specially permit of a 
supersedure without the use of such words. 
Some of the examples in Form F are so worded 
that they supersede a former example without 
the use of the words, "instead of." When an 
order is superseded only such portion of the order 
is affected as is referred to by the order con- 
taining the term "instead of." For example: 
No. 1 holds an order reading, "No. 1 meet No. 
7 
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4 and No. 6 at B." Later, No. i gets an order 
reading, "No. i meet No. 4 at C instead of B." 
In such a case the only portion of the first order 
which is superseded is the meeting point between 
No. 1 and No. 4; that part of the first order re- 
ferring to No. 6 still remains in effect. 

When Schedule Number is Used in an Order all 
Sections are' Included. — In case the following 
order is issued, "No. 1 meet No. 2 at B," such 
order includes all sections which are running on 
either schedule. For example, if there were 
four sections on No. 1 all four sections would 
be given copies of the order and each section 
could go to B on the order to meet No. 2. 

In case No. 45 is given an order to run ahead 
of No. 1 from A to H, if there are two sections 
of No. 1 and the first section is given orders to 
pass No. 45 at C, No. 45 may proceed to H 
ahead of the second section, because all sections 
are included in the order for the reason that No. 
1 is named by its schedule number alone. 

After No. 2 has been directed by order to 
meet No. 1 at B, if No. 2 later receives an order 
to meet 1st No. 1 at C instead of B, it super- 
sedes the first order only so far as first No. 1 is 



EXAMINATIONS MADE EASY 99 

concerned, but does not affect following sections; 
therefore, second and all following sections of 
No. i have authority to go to B for No. 2. This 
point should be thoroughly understood, as it 
is an important one in the handling of trains. 

Orders Expire When a Train Expires. — When 
any train expires by limitation of time or place 
or when a train expires because of change of 
time-table or because it is annulled, all orders 
which it holds become void. This is a principle 
of operation based upon the supposition that a 
train order is issued because of the existence of a 
train and that the order should cease to exist 
when the train for which it was issued ceases to 
exist; otherwise complications without number 
would arise. 

If engine 23 is given an order to run from A 
to B as an extra train, when it reaches B all of its 
orders expire, and if later it is moved to another 
point it must be given all orders necessary for 
its protection and movement. 

Change of Time-Table. — No. 7 on the old 
time-table is due to leave its initial station at 
11:40 p.m. A new time-table takes effect at 
12:01 a.m. Oct. 25 on which No. 7 is shown. It 
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corresponds in class, day of leaving, direction, 
initial, and terminal stations, but it is due to 
leave its initial station at 9 p.m. instead of 11:40 
p.m. In such a case No. 7, of the old time-table, 
may assume the schedule of the new time-table 
at 12:01 a.m., Oct. 25, and then proceed as a de- 
layed train. No. 7, which is on the road or due 
to be on the road, is a train of Oct. 24 and the 
schedule of the same number on the new time- 
table which is put into effect at 12:01 a.m. 
Oct. 25 is also a schedule of Oct. 24 because it is 
due to leave its initial station at 9 p.m., Oct. 24; 
therefore as this schedule corresponds as to 
date, class, direction, initial, and terminal 
stations, th^ train which is running on No. 7's 
schedule on the old time-table may assume the 
same schedule of the new time-table. 

If No. 7 which was shown on the old time- 
table was due out of its initial station at 12:15 
a.m. instead of 11 :4o p.m., then No. 7 of Oct. 25 
could not run until 9 p.m. Oct 25 as the train 
which would correspond in date with the new 
schedule left its initial station 23 hours and 45 
minutes before the new time-table took effect. 

The rule for change of time-tables is quite 
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complicated because there are so many things 
in connection with making changes of time which 
must be taken into consideration; however, 
it is not impossible of logical interpretation. The 
rule is faulty in that it leaves to inference several 
things which it should explicitly state, but most 
of the considerations in connection with a 
change of time-tables are definitely provided 
for and there need be no misunderstanding 
regarding any of the schedules which are in- 
volved in a change if the intention of the rule 
is understood. One of the points which is left 
without definite statement is the validity of a 
schedule, the rule simply stating that a train 
will assume the schedule under certain con- 
ditions, leaving trainmen to infer that the sched- 
ule will be in effect, regardless of the fact that 
the rule attempts to explicitly provide for the 
taking effect of all schedules. Another point 
which is left to inference is the fact that the old 
schedule may be used on the old time-table over 
a part of the division and the new schedule over 
the other part of the division when they properly 
correspond, without violating the last paragraph 
of the rule, which states that only one schedule of 
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the same number and day shall be in effect on any 
division. 

I am criticising Rule 4 to this extent for the 
purpose of more clearly explaining its meaning. 
It is expected that two schedules will be in 
effect in certain cases, but not over the same 
portion of a division. That is, the train of the 
old time-table may use the schedule Up to the 
time when the new time-table takes effect, at 
which time, if the new schedule corresponds as 
required, the train may assume such new sched- 
ule from that point. In this manner two sched- 
ules of the same number and day are in effect 
on the same division but not over the same por- 
tion of the division. 

No. 23 of the old time-table is due to leave 
its initial station at 7 a.m. and runs to F. A new 
time-table takes effect at 9 a.m., the same day, 
showing No. 23, exactly the same as on the old 
time-table in all respects, except that it is due to 
leave its initial station at 10 a.m. Can No. 23 
wait at B, the station where it is when the new 
time-table takes effect and proceed as No. 23 
when the time is up? The time is three hours 
later in this case, on the new time-table, than c 
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the old time-table. Under such conditions the 
train of the old time-table can wait at B and take 
up the time of the same schedule on the new time- 
table when it is due at such point. The rule 
presumes that the train of the old schedule was 
one authorized by the old time-table and still 
in possession of that authority when the new 
time-table went into effect. If so the right of the 
train to assume the schedule is simply held in 
abeyance until the train is due at that point. 

If the schedules correspond as to number, 
class, day of leaving, direction, and initial, and 
terminal stations, the change of the time does 
not make any difference except that if the time 
is changed so much at the initial station as to put 
it on a different date from that on which the 
train left its initial station, then the train could 
not assume the schedule as it would not cor- 
respond as to date. 

No. 10 is due to leave its initial station at 6 
a.m. and its schedule on the old time-table is 
marked "daily except Sunday." A new time- 
table takes effect at 7:15 a.m., Sunday, and 
the new schedule shows No. 10 as a "Daily" 
train; but in all other respects the schedules cor- 
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respond. In such a case No. 10 cannot run on 
the day the new time-table takes effect, for 
the reason that Rule 4 specially states that sched- 
ules take effect at their initial stations after the 
time-table takes effect, and as this schedule is 
due out before the time-table takes effect it is 
void for that day. This because the schedule 
of the old time-table was not "daily" and did 
not authorize a train for Sunday, to assume the 
new schedule. The only way a schedule takes 
effect before it is due to leave its initial station, 
after the new time-table takes effect, is when it 
corresponds as required, but in this case there 
was no schedule of that date to correspond with 
the new schedule and, therefore, the rule could 
not put the new schedule into effect. 

• 

Clearance Cards 

Rule 221 (B) provides that a fixed signal must 
be used at each train order office. This signal 
must indicate stop when trains are to be stopped 
for orders, but when there are no orders this 
signal must indicate clear. When an order is to 
be sent to that office the dispatcher gives the 
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signal "19" or "31" followed by the direction 
and the operator must immediately display his 
signal to stop trains in that direction, and until 
the order is delivered, the operator must keep 
the signal in the stop position. It sometimes 
happens that the train for which the order is 
intended is not the first one to arrive, from the 
direction in which the signal is displayed, and 
it is at this point that the " clearance card" is 
used. This is not, however, the only case in 
which it is used. Sometimes an order is ad- 
dressed to two or more trains, or there are orders 
which are addressed separately to two or more 
trains and in such a case after the first train has 
received its orders, a clearance card is given it, 
because the operator has no authority to restore 
the signal to "proceed" so long as he holds an 
order for any train in that direction. The Rules 
provide that while "stop" is indicated, by a 
train order signal, that no train must pass it 
without a clearance card, even though it has 
received orders at that station. 

In some cases the Form J order is issued to 
an operator. This form is for holding trains 
until orders can be given or in case of emergency. 
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The explanation provides that after a train is 
so held it must not prbceed until the order to 
hold is annulled, or an order given to the operator 

in the form, " may go." This order is to 

be addressed to the operator and will be de- 
livered to conductors and enginemen of all 
trains affected. In such a case when the train 

has received the order reading, " may go," 

it cannot pass the train order signal without ob- 
taining a clearance card, notwithstanding the 
fact that its order directs it to proceed. Thi? 
may seem to some to be unnecessary but it is 
so arranged in order that the full value of the 
" stop" train order signal may be conserved. 

The clearance card is also used for clearing 
trains at their initial stations. That is, when 
there are no train orders for a train it is given a 
clearance card; this is done to insure that the 
conductor of each train will report for orders 
before ordering his train to leave its initial 
station. 

As its name implies the clearance card is for 
the clearing of a train and permitting it to pro- 
ceed when it would otherwise be held. 
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Train Identification 



There are at present a great many methods 
used in train identification. Some of these 
methods depend upon the engine number being 
given in a train order, whenever it becomes 
necessary for a train to have a train order, but 
it can be readily seen that such identification is 
only partial and of doubtful value, because it is 
not uniform between all trains. To illustrate, 
when the engine number is used in a train order 
it is for the purpose of identification as between 
the trains receiving the order, but there are a 
great many inferior trains which receive no 
orders at all about superior trains and conse- 
quently do not know what engines such superior 
trains may have. . There have been a great 
many things tried for train identification, the 
most common being the use of the conductor's 
name in train orders and the further dependence 
of his appearance for identification at the meet- 
ing point, in case a meeting point is made. 
Some lines exchange train number slips, but in 
many cases this is merely an empty form, for 
the train holding main track in many cases is 
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so far by the switch before the slips are read 
that if it proved to be the wrong train which 
was on the siding an accident might result before 
it could be brought to a stop. Cabooses are 
sometimes equipped with cupola train number 
indicators and this is a very good method of 
identification, but it does not extend to passenger 
trains. 

Trainmen should in all cases give special 
attention to train identification. It is a very 
important consideration and .does not seem to 
be covered in all cases as carefully as its import- 
ance seems to indicate that it should be. 



EXAMINATION QUESTIONS 

In the foregoing pages the Rules and their 
correct application have been fully explained, 
and to firmly fix in the student's mind, the 
knowledge which has been obtained therefrom, 
and to give him confidence, a set of questions 
have been arranged. The student should not 
think that he has properly mastered the contents 
of this book until he is able to answer all of the 
questions without its being necessary for him to 
refer to the subject matter. When he can do 
this he need not fear any examination on train 
rules, for he will be able to pass any examination 
with credit. 

Questions on General Rules 

i. Question. — Are you required to have a 
copy of the book of Rules ? 

2. Q. — Are you required to understand the 

Rules ? 

110 
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3. Q. — If in doubt as to the meaning of a Rule 
what must be done? 

4. Q. — Do you know that you are required to 
pass certain examinations ? 

5. Q. — In case a Rule or special instruction 
has been violated, what must be done ? 

6. Q. — Are employees permitted to use in- 
toxicants ? 

7. Q. — Where is the use of tobacco pro- 
hibited ? 

8. Q. — Do you understand that employees 
must be neat in appearance ? 

9. Q. — Do you understand that you are ex- 
pected to safeguard the company's property? 

10. Q. — Do you understand that persons 
authorized to transact business at stations or on 
trains must be orderly and avoid annoyance, to 
patrons ? 

Questions on Definitions 

11. Q. — What is an engine? 

12. Q. — What is a train ? 

13. Q. — What is a regular train? 

14. Q. — What is a section ? 

15. Q. — What is an extra train? 
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16. Q. — How many kinds of extra trains are 



17. 0- 

18. Q. 

19. Q. 

20. Q. 
tion? 

21. Q. 

22. Q. 

23. 

24. Q. 

• Q. 

• Q- 

• 0- 

• Q- 

29. Q. 

traffic ? 

30. Q. 
31. 



-What is a superior train? 
-What is a train of superior right ? 
-What is a train of superior class? 
-What is a train of superior direc- 

-What is a time-table ? 

-What is a schedule ? 

-What is a division? 

-What is a sub-division? 

-What is a main track? 

-What is a single track? 

-What is a double track? 

-What is three or more tracks? 

-What is meant by current of 

-What is a station ? 
Q. — What is a siding? 
32. Q. — What is a fixed signal? 
33- 0- — What is a yard? 

34. Q. — What is a yard engine ? 

35. Q.— What is a pilot ? 



26. 



28. 
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Standard Time 

36. Q. — Who are required to use watches 
which have been examined and certified to ? 

37. Q. — When must watches be compared? 

38. Q. — What is a standard clock? 

39. Q. — How often will standard time be 
transmitted ? 

40. Q. — Must the time when watches are com- 
pared be registered ? 

Time-Tables 

41. Q. — How is it known when a new time- 
table will take effect ? 

42. Q. — When do the schedules of a new time- 
table take effect ? 

43. Q. — How must schedules correspond to 
permit a train which is due on the road at the 
time of change to take the new schedule of the 
same number ? 

44. Q. — How is the date of a schedule deter- 
mined ? 

45. Q. — May more than one schedule of the 
same number and day be run ? 

8 
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46. Q. — What is meant by the last paragraph 
of Rule 4 ? 

47. Q. — May more than two times be given 
for a train at any station ? 

48. Q. — When only one time is given what is 
it if not otherwise indicated ? 

49. Q. — Where does the time apply? 

50. Q. — How are schedule meeting and pass- 
ing stations indicated? 

51. Q. — When the schedule arriving and leav- 
ing time are shown and both are meeting or 
passing times, how is the fact indicated ? 

52. Q. — When trains meet at a siding which 
extends between two adjoining stations how will 
the fact be indicated ? 

53. Q. — What is the sign for a regular stop ? 

54. Q. — What is the sign for a flag stop? For 
meal stop ? 

55. Q. — What indicates leave and what in- 
dicates arrive ? 



V, 



Signal Rules 



56. Q. —What employees are required to pro- 
vide themselves with proper appliances for giving 
signals ? 



■\ 
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57. Q. — Must such appliances be kept in good 
order ? 

58. Q. — What must be used by day? 

59. Q. — What must be used at night ? 

60. Q. — When will night signals be displayed ? 

61. Q. — When the weather or other conditions 
obscure day signals, what must be done ? 

Visible Signals 

62. Q. — What color is used for stop? 

63. Q. — What color is used for proceed? 

64. Q. — What color is used for proceed with 
caution ? 

65. Q. — What is green and white used for ? 

66. Q. — What is blue used for? 

Hand, Flag, and Lamp Signals 

67. Q. — How is a stop signal given? 

68. Q. — How is a proceed signal given? 

69. Q. — What is the signal to back? 

70. Q. — What is a signal that the train has 
parted ? 

71. Q. — What is the signal to apply air 
brakes ? 
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72. Q. — When any object is waved violently 
by anyone on or near the track what should be 
done? 

Audible Signals 

73. Q. — How is the signal given by the steam 
whistle to indicate stop? 

74. Q. — Release brakes ? 

75. Q. — Flagman, to go back and protect rear 
of train? 

76. Q. — Flagman return from west or south? 

77. Q. — Flagman return from east or north? 

78. Q. — How is the train parted signal 
given ? 

79. Q. — How is any signal not otherwise pro- 
vided for answered ? 

80. Q. — What is the signal to back? 

81. Q. — What is the call for signals? 

82. Q. — What signal is given to call attention 
of yard engines, extra trains, or trains of the 
same or inferior class or inferior right to signals 
displayed for a following section ? 

83. Q. — What signal is given when approach- 
ing public crossings at grade? 

84. Q. — What signal is given when approach- 



EXAMINATIONS MADE EASY 117 

ing stations, junctions, and railroad crossings at 
grade ? 

85. Q. — What signal is an alarm for persons 
or cattle on the track? 

86. Q. — What does the explosion of one tor- 
pedo mean ? 

87. Q. — What does the explosion of two tor- 
pedoes mean ? 

Communicating Signals 

88. Q. — What does two sounds indicate when 
standing ? 

89. Q. — When running? 

90. Q. — What does three sounds indicate when 
running ? 

91. Q. — When standing ? 

92. Q. — What does four sounds indicate when 
running ? 

93. Q. — When standing ? 

94. Q. — What does five sounds indicate when 
running ? 

95. Q. — When standing ? 
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Train Signals 

96. Q. — What must be displayed to the front 
of every train by night ? 

97. Q. — When must the headlight be con- 
cealed ? 

98. Q. — What will yard engines display by 
night ? 

99. Q. — Will yard engines display markers? 

100. Q. — What are markers? 

101. Q. — Where are they displayed? 

102. Q. — How are markers changed when a 
train goes on the siding and is clear of the main 
track ? 

103. Q. — What signals will sections display 
on the front of the engine ? 

104. Q. — Will the last section display signals? 
105; Q. — What signals will extra trains display 

by day and also by night ? 

106. Q. — When two or more engines are 
coupled together will all of them display signals 
for following sections ? 

107. Q. — When two or more engines are 
coupled on an extra will all of the engines dis- 
play the white signals? 
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1 08. Q. — In case one flag is displayed where 
the rule requires two, what meaning will it 
have? 

109. Q. — Is the proper display of signals re- 
quired? 

no. Q. — When cars are being pushed by 
night except When making up trains in the yard 
what must be done ? 

in. Q. — Must each car in a passenger train 
be connected with the engine by some signal 
appliance ? 

112. Q. — What is a blue flag or a blue light 
used for ? 

113. Q. — May a car be coupled to or moved 
when it is protected by a blue flag or lamp ? 

114. Q. — What employees may remove a blue 
signal ? 

115. Q. — May cars be placed on the same 
track so as to intercept the view, when a car is 
protected by a blue signal ? 

Use of Signals 

117. Q« — How will a signal which is imper- 
fectly displayed be regarded ? 
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118. Q. — How will the absence of signal at a 
place where a signal is usually shown be re- 
garded ? 

119. Q. — Must such occurrences be reported 
to the superintendent ? 

130. Q. — What will a combined green and 
white signal be used for? 

121. Q. — What is a flag station? 

122. Q. — When a train is to be stopped at a 
point which is not a flag station by its schedule 
what must be used ? 

123. Q. — Are fixed signals to be acknowl- 
edged ? 

124. Q. — Are other signals which are given to 
stop a train to be acknowledged ? 

125. Q. — When will the engine bell be 
rung? 

126. Q. — When will the whistle be sounded? 

127. Q. — How long must the bell be rung 
when it is rung for public crossings ? 

128. Q. — How will the whistle or bell be 
used? 

129. Q. — When will watchmen who are sta- 
tioned at public crossings use red signals ? 
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Superiority of Trains 

130. Q. — How is a train superior to another? 

131. Q. — How is class conferred? 

132. Q. — How is direction superior and how 
conferred ? 

133. Q. — How is right conferred? 

134. Q. — What is meant by right? 

135. Q. — Which is superior: right, class, or 
direction ? 

136. Q. — To what trains are first-class trains 
superior ? 

*37* Q« — What are second-class trains su- 
perior to? 

138. Q. — How is superiority of direction con- 
ferred by the time-table ? 

139. Q. — Are extra trains inferior to regular 
trains ? 

Movement of Trains 

140. Q. — How long are time-tables in effect? 

141. Q. — How are time-table schedules ful- 
filled? 

142. Q. — When a regular train is twelve hours 
behind its schedule arriving or leaving time at 
any station, how must it proceed ? 
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143. Q. — May a train which overtakes its 
schedule after once becoming twelve hours late, 
assume it again without orders to do so ? 

144. Q. — May it if it receives an order to do 
so? 

145. Q. — What must be ascertained before a 
train leaves its initial station, or a junction, or 
passes from double to single track ? 

146. Q. — How is this usually ascertained? 

147. Q. — Must the proper signal be given be- 
fore a train starts ? 

148. Q. — Must the signal be given by the 
person authorized or who is in charge of the 
train ? 

149. Q. — When a train of one schedule is on 
the time of another schedule in the same direc- 
tion and of the same class, what will it do ? 

150. Q. — May trains of one schedule pass 
trains of another schedule of the same class ? 

151. Q. — May extras pass extras ? 

152. Q. — Must an inferior train clear the time 
of a superior train in the same direction ? 

153. Q. — How much must the inferior train 
clear the time of the superior train ? 

154. Q. — When must an inferior train be 
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clear of the time of a first-class train in the same 
direction ? 

155. Q. — How will an inferior train be gov- 
erned with respect to an opposing superior train ? 

156. Q. — How much must tan inferior train 
clear the time of an opposing jsuperior train? 

JS?* Q- — If the inferior train fails to clear the 
main track by the time required by rule, what 
must be done ? 

158. Q. — Must extra trains clear the time of 
regular trains ? 

159. Q. — How will extra trains be governed 
with respect to opposing extra trains ? 

160. Q. — At meeting points between trains of 
the same class, when must the train in the in- 
ferior direction be clear? 

161. Q. — When extra trains meet which extra 
must take the siding? 

162. Q. — Must trains pull into the siding, 
when possible? 

163. Q. — If a train cannot pull into the siding, 
.what must be done ? 

164. Q. — How much must an inferior train 
clear the time of a superior train at meeting 
points ? 
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165. Q. — When must trains of the same class 
stop at schedule meeting stations ? 

166. Q. — When the expected train of the same 
class is not found at the schedule meeting point, 
what must the superior train do ? 

167. Q. — At what point must the superior 
train stop, in case it is necessary to stop ? 

168. Q. — Why is Rule 90 necessary? 

169. Q. — Where no form of block signals is 
used, how far apart must trains moving in the 
same direction keep ? 

170. Q. — Is there any exception to the above? 
If so, what ? 

171. Q. — May a train arrive at a station ahead 
of its schedule arriving time ? 

172. Q. — May a train leave a station ahead of 
its schedule leaving time ? 

*73' Q- — How must extra trains move through 
yard limits ? 

174. Q. — Against what trains may the main 
track be used within yard limits, by protect- 
ing? 

175. Q. — What class trains must move through 
yard limits prepared to stop ? 

176. Q. — If one train overtakes another train 
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disabled so that it cannot move, what will 
it do? 

I 77- Q« — Is it necessary to exchange schedules 
and orders in every case ? 

178. Q. — When the disabled train is ready to 
proceed, what will it do? 

179. Q. — When a train unable to proceed 
against the right or schedule of an opposing 
train, is overtaken between telegraph stations by 
an inferior train or a train of the same class 
having right or schedule which permits it to 
proceed, what action will be taken? 

180. Q. — If opposing trains are met under 
such circumstances, what must be done? 

181. Q. — May more than one train be run on 
the same schedule ? 

182. Q. — Has each section equal time-table 
authority ? 

183. Q. — May a train display signals without 
orders from the train dispatcher ? 

184. Q. — When signals displayed for a section 
are taken down at any point before that section 
arrives, what action will the conductor take ?• 

185. Q. — May extra trains be run without 
orders from the train dispatcher ? 
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1 86. Q. — How must trains approach the end 
of double track, junctions, railroad crossings at 
grade and drawbridges ? 

187. Q. — Must trains stop where required by 
law? 

188. Q. — When must the flagman go back to 
protect the rear end of train ? 

189. Q. — How far must the flagman go back? 

190. Q. — May he return when recalled? 

191. Q. — What must he do before he returns? 

192. Q. — How must the front of the train be 
protected when necessary ? 

193. Q. — When flagman goes back to protect 
rear of train who will take his place ? 

194. Q. — When a train parts while in motion, 
what must be done ? 

195. Q. — What signal must be given? 

196. Q. — May the detached portion be moved 
before the head end returns ? 

197. Q. — What precaution will be taken when 
cars are being pushed by an engine ? 

198. Q. — Is this necessary when making up 
trains in yard ? 

199. Q. — How must information concerning 
the condition of track or bridges be given ? 
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200. Q. — How must switches be left after 
having been used ? 

201. Q. — Who is responsible for the position of 
switches ? 

202. Q. — Are conductors responsible where 
switch tenders are stationed ? 

203. Q. — Who are responsible for the safety 
of their train ? 

204. Q. — In case the rules fail to provide pro- 
tection, must conductors take extra precaution 
to avoid accident ? 

205. Q. — In cases of doubt, what must be 
done? 

Rules for Movement by Train Orders 

206. Q. — For what movements will train 
orders be used? 

207. Q. — What must they contain? 

208. Q. — Must the prescribed forms be used? 

209. Q. — Must train orders be given in the 
same words to all persons addressed ? 

210. Q. — How will train orders be numbered? 
2i z. Q. — To whom must train orders be 

addressed ? 
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212. Q. — Will the point at which an order is 
received be named ? 

213. Q. — Who will the orders for a train be 
addressed to ? 

214. Q. — When an order is addressed to an 
operator which restricts the rights of a train,- 
how will conductors and enginemen regard 
it? 

215. Q. — What record must be kept of train 
orders? 

216. Q. — How will regular trains be designat- 
ed? 

217. Q. — How will extra trains be designated? 

218. Q. — To transmit a train order, what 
signal will be given? 

219. Q. — Must the number of copies be stated 
if more or less than three copies are required ? 

220. Q. — When a train order is to be given to 
two or more offices how will it be sent ? 

221. Q. — Must train orders be addressed in 
the order of superiority of the trains involved? 

222. Q. — When the rules require that a copy 
of the order shall be sent to the operator at the 
waiting or meeting point what will the operator 
at such point do ? 
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223. Q. — Must orders be written during trans- 
mission ? 

224. Q. — If a sufficient number of copies is 
not made at the first writing, what must be done ? 

225. Q. — Who must sign for a "31" order? 

226. Q. — May an order be acted on before 
il complete " is given ? 

227. Q. — Who will deliver a "19" order? 

228. Q. — When delivery to engineman will 
take the operator from the immediate vicinity 
of the office who will deliver to engineman ? 

229. Q. — When a "19" order is issued, which 
restricts the superiority of a train at the point at 
which it receives the order, what precaution must 
be taken ? 

230. Q. — When it is desired to have the 
operator acknowledge the receipt of an order 
without repeating it, what is done ? 

231. Q. — When may "complete" be given to 
a train order for delivery to an inferior train ? 

232. Q. — After an order has been repeated, 
and before " complete" has been given, how must 
an order be treated ? 

233. Q. — If the line fails before an office has 
repeated an order or before the "X" response 

9 
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has been given, how must the order be 
treated ? 

234. Q. — What copy of an order must the 
operator preserve? 

235. Q. — What are the requirements as to 
record and delivery of an order at the dispatcher's 
office ? 

236. Q. — How will a train order be addressed 
for a train at a point which is not a telegraph 
station? 

2 37« Q* — When the "31" form is used for 
this purpose, when may " complete " be given? 

238. Q. — How will the person in whose care 
the order is addressed make delivery and what 
record must he have? 

239. Q. — How will such orders' be acted on? 

240. Q. — When may "complete" be given 
to an order which is sent to a train at a non- 
telegraph station when such order restricts the 
superiority of train addressed ? 

241. Q. — When a train is named in a train 
order by its schedule number alone, what sec- 
tions are included ? 

242. Q. — Must each section have copies of the 
order ? 
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243. Q. — May an operator repeat or give the 
"X" response to an order for a train the engine 
of which has passed his train order signal when 
the signal was in the proceed position ? 

244. Q. — What must the operator do before 
he acknowledges receipt of the order? 

245. Q. — How long do train orders once in 
effect remain in effect? 

246. Q. — May any particular movement be 
superseded ? 

247. Q. — May any particular movement be 
annulled ? 

248. Q. — When do orders held by, or issued 
for, or any part of an order relating to a regular 
train, become void? 

429. Q. — Must a fixed signal be used at each 
train order office? 

250. Q. — What must such train order signal 
indicate ? 

251. Q. — When the signal has been cleared to 
allow a train to pass, what must be done ? 

252. Q. — What must operators do with respect 
to the arrival and departure of trains ? 

253. Q. — What signs and abbreviations may 
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Forms of Train Orders 



254. Q. — What is the purpose of Form A? 

255. Q. — How will a train receiving a Form 
A order run ? 

256. Q. — What is Form B used for? 

257- Q. — How will trains be governed under 
example 1 ? 

258. Q. — When an inferior train receives an 
order to pass a superior train, what right is 
conferred ? 

259. Q. — What is Form C used for? 

260. Q. — What right is conferred on the first 
named train ? 

261. Q. — Which train will take siding if the 
trains meet at either one of the designated points ? 

262. Q. — If the second named train reaches 
the point last named in the order before the other 
arrives, how may it proceed ? 

263. Q. — What is Form E used for? 

264. Q. — When a train has been directed t 
run late between certain stations how must thf 
train proceed ? 

265. Q. — How will other trains receiving t; 
order be governed ? 
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266. Q. — When a train has been directed to 
wait at a certain station for an inferior train, how 
will the superior train be governed ? 

267. Q.— How will the inferior train be gov- 
erned? 

268. Q. — When one or more trains have been 
directed to wait at certain stations until a certain 
time, how will such train or trains be governed ? 

269. Q. — How will inferior trains receiving 
the order be governed ? 

270. Q. — May time orders be used in connec- 
tion with an extra train which has been created 
by the third example of Form G ? 

271. Q. — What is Form F used for? 

272. Q. — What example will be used when the 
number of the engine for which signals are dis- 
played is not known? 

2 73- Q- — What example is to be used to 
follow the first example ? 

274. Q. — What example will be used for 
changing sections ? 

2 75- 0- — What example will be used to drop 
an intermediate section ? 

276. Q- — What example will be used to sub- 
stitute one engine for another? 
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277. Q. — What example will be used to dis- 
continue a section? 

278. Q. — When it is desired to pass one 
section by another, what example will be used? 

279. Q. — What form will be used when a 
section is to be annulled for which signals have 
been displayed ? 

280. Q. — What is Form G used for ? 

281. Q. — When the second example is used, 
how must the extra be governed ? 

282. Q. — What is Form H used for? 

283. Q. — When example 1 is used, how will 
the work extra be governed ? 

284. Q. — Must the time of regular trains be 
cleared ? 

285. Q. — When a work extra has been directed 
to not protect against extra trains and afterward 
it is desired that the work extra clear the track or 
protect against an extra after a certain time what 
example will be used ? 

286. Q. — When example 4 is used, how will 
the extra train be governed ? 

287. Q. — When it is desired that a work extra 
may work on the time of a regular train under 
protection of a flag, what example is used ? 
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288. Q. — Must work extras give way to all 
trains as promptly as they can ? 

289. Q. — When an extra is run over the work- 
ing limits, must it be given a copy of the order 
held by the work extra ? 

290. Q. — If the order indicates that the work 
extra is protecting against extras, how will the 
extra be governed ? 

291. Q. — If the work order indicates that the 
work extra is not protecting against extras, how 
will the extra be governed ? 

292. Q. — What is a Form J order used for? 

293. Q. — When a train has been held by a 
Form J order, when may it proceed ? 

294* Q. — What is Form K used for? 

295. Q. — After a schedule has been annulled, 
may it be restored ? 

296. Q. — What is Form L used for ? 

297. Q. — May an order which has been 
annulled be reissued under its original number ? 

298. Q. — May it be reissued under another 
number? 

299. Q. — What is Form M used for ? 

300. Q>. — What is Form P used for ? 

301. Q. — Howistheorder given underthisform ? 



ANSWERS TO EXAMINATION 

QUESTIONS 

Note. — The answers have been kept separate 
from the questions in order that the student may 
have an opportunity to think out the answers for 
himself, for by so doing he gains knowledge and 
confidence in himself, but to permit the student 
to know beyond a doubt that he has given the 
correct answers to the foregoing list of questious, 
we append this list of answers. The number 
which has been given the question corresponds 
to the number of the answer. 

i. Answer. — Yes. 

2. A. — Yes. 

3. A. — Apply to the proper authority for an 
explanation. 

4. A. — Yes. 

5. A. — The fact must be reported to superior 
officer. 

6. A. — No. 

136 
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7. A. — When on duty in or about passenger 
stations or in passenger cars. 

8. A.— Yes. 
9* A. — Yes. 

10. A* — Yes. 

Answers to Definitions 

11. A. — A locomotive propelled by any form 
of energy. 

12. A. — An engine, or more than one engine 
coupled, with or without cars, displaying 
markers. 

13. A. — A train authorized by a time-table 
schedule. 

14. A. — One of two or more trains running on 
the same schedule, displaying signals, or for 
which signals are displayed. 

15. A. — A train not authorized by time-table 
schedule. 

16. A. — Two; extra, and work extra. "Ex- 
tra," for any extra train, and "work extra" for 
a work train. 

17. A. — A train having precedence over an- 
other train. 
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1 8. A. — A train given precedence by train 
order. 

19. A. — A train given precedence by time- 
table. 

20. A. — A train given precedence in the direc- 
tion specified in the time-table as between trains 
of the same class. 

21. A. — The authority for the movement of 
regular trains subject to the rules. It contains 
the classified schedules of trains with special in- 
structions relating thereto. 

22. A. — That part of a time-table which pre- 
scribes class, direction, number, and movement 
for a regular train. 

23. A. — That portion of a railway assigned to 
the supervision of a superintendent. 

24. A. — A part of a division so designated on 
the time-table. 

25. A. — A track extending through yards and 
between stations, upon which trains are operated 
by time-table or train order, or the use of which 
is controlled by block signals. 

26. A. — A main track upon which trains are 
operated in both directions. 

27. A. — Two main tracks, upon one of which 
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the current of traffic is in a specified direction, 
and upon the other in the opposite direction. 

28. A. — Three (or more) main tracks, upon 
any of which the current of traffic may be in 
either specified direction. 

29. A. — The movement of trains on a main 
track, in one direction, specified by the rules. 

30. A. — A place designated on the time-table 
by name, at which a train may stop for traffic; 
or to enter or leave the main track; or from 
which fixed signals are operated. 

31. A. — A track auxiliary to the main track 
for meeting or passing trains, limited to the dis- 
tance between two adjoining telegraph stations. 

32. A. — A signal of fixed location indicating 
a condition affecting the movement of a train. 

33. A. — A system of tracks, within defined 
limits provided for the making up of trains, 
storing of cars and other purposes, over which 
movements not authorized by time-table, or by 
train orders, may be made, subject to prescribed 
signals and regulations. 

34. A. — An engine assigned to yard service 
and working within yard limits. 

35. A. — A person assigned to a train when the 
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the current of traffic is in a specified direction, 
and upon the other in the opposite direction. 

28. A. — Three (or more) main tracks, upen 
any of which the current of traffic may be a 
either specified direction. 

29. A. — The movement of trains 00 a aaia 
track, in one direction, specified hy the nfc&. 

30. A,— A place designated on the tsar-aMi 
by name, at which a train may stop 

or to enter or leave the main, track, or 
which fixed signals are operated. 

31. A.— A track auxiliary to the Mie - 
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engineman or conductor or both are not fully 
acquainted with the physical characteristics or 
running rules of the road, or portion of the road, 
over which the train is to be moved. 

Standard Time 

36. A. — Conductors and enginemen (and such 
others as may be designated). 

37. A. — Before starting on each trip. 

38. A. — One which has been designated as a 
"Standard Clock." 

39. A. — Once every twenty-four hours. 

40. A. — Yes. 

Time-Tables 

41. A. — The date and hour at which a new 
time-table will take effect is usually shown on 
the face of the time-table. 

42. A. — Schedules of the new time-table take 
effect at their leaving time at their initial stations 
when such leaving time is the same or later than 
the time at which the new time-table takes effect, 
with the exception that in case the old and the 
new schedules correspond as required, the new 
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schedule will take effect the moment the new 
time-table takes effect. 

43. A. — They must correspond in number, 
class, day of leaving, direction, and initial and 
terminal stations. 

44. A. — Schedules on each division date from 
the time they are due to leave their initial stations, 
on such division. 

45. A. — Not unless such schedules correspond 
as required by Rule. In case they do, a train 
authorized by the old schedule may use such 
schedule as far as it can, before the new time- 
table takes effect, after which it may continue to 
the end of its run on the new schedule. 

46. A. — The last paragraph of Rule 4 means 
that not more than one schedule of the same 
number and day shall be in effect over any 
portion of & division. 

47. A.— No. 

48. A. — The leaving time. 

49. A. — Unless otherwise indicated it applies 
to the switch where an inferior train enters the 
siding; where there is no siding it applies to the 
place from which fixed signals are operated; 
where there is neither siding of fixed signals it 
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applies to the place where traffic is received or 
discharged. 

50. A. — By figures in full-face type. 

51. A. — Both are in full-faced type. 

52. A. — The time at each end of the siding 
will be shown in full-faced type. 

53. A.— "s." 

54. A. — "f." Paragraph sign. 

55. A. — "1" indicates leave and "a" indicates 
arrive. 

Signal Rules 

56. A. — Employees whose duties may require 
them to give signals. 

57. A.— Yes. 

58. A. — Flags of the prescribed color. 

59. A. — Lamps of the prescribed color. 

60. A. — From sunset to sunrise and whenever 
weather or other conditions obscure day signals. 

61. *A. — Night signals must be used. 

Visible Signals 

62. A. — Red. 

63. A. — (The Standard Code does not desig- 
nate this signal.) 
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64. A. — (The Standard Code does not desig- 
nate this signal.) 

65. A. — Flag stop. 

66. A* — For the protection of workmen. 

Hand, Flag, and Lamp Signals 

67. A. — Swung across the track. 

68. A. — Raised and lowered vertically. 

69. A. — Swung vertically in a circle at half 
arm's length across the track when the train is 
standing. 

70. A. — Swung vertically in a circle at arm's 
length across the track when the train is running. 

71. A. — Swung horizontally above the head 
when the train is standing. 

72. A. — The train should be stopped. 

Audible Signals 

73. A. — One short blast of the whistle. 

74. A. — Two long blasts of the whistle. 

75. A. — One long and three short blasts of the 
whistle. 

76. A. — Four long blasts of the whistle. 
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77. A. — Five long blasts of the whistle. 

78. A. — Three long blasts of the whistle. 

79. A. — Two short blasts of the whistle. 

80. A. — Three short blasts of the whistle. 

81. A. — Four short blasts of the whistle. 

82. A. — One long and two short blasts of the 
whistle. 

83. A. — Two long and two short blasts of the 
whistle. 

84. A. — One very long blast of the whistle. 

85. A. — A succession of short sounds of the 
whistle. 

86. A. — Stop. 

87. A. — Proceed with caution and look out for 
stop signal. 

Communicating Signals 

88. A.— Start. 

89. A. — Stop. 

90. A. — Stop at next station. 

91. A.^— Back. 

92. A. — Reduce speed. 

93. A. — Apply or release air brakes. 

94. A. — Increase speed. 

95. A. — Call in flagman. 
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Train Signals 

96. A. — The headlight. 

97. A. — When a train turns out to meet an- 
other and has stopped clear of the main track, or 
is standing to meet trains at the end of double 
track or at junctions. 

98. A. — The headlight to the front and 
rear by night. When not provided with a 
headlight at the rear two white lights must 
be displayed. 

99. A. — No. 

100. A. — By day green flags; by night green 
lights to the front and side and red lights to the 
rear. 

101. A. — At the rear of the train. 

102. A. — Green lights are displayed to the 
front, side, and rear. 

103. A. — Two green flags and in addition two 
green lights by night. 

104. A. — No. 

105. A. — Two white flags and in addition two 
white lights by night. 

106. A. — No. 

107. A. — No. 
10 
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108. A. — The same as though two were dis- 
played. 

109. A. — Yes. 

no. A. — A white light must be displayed on 
the front of the leading car by night. 
1 xx. A. — Yes. 

112. A. — For the protection of workmen, who 
are under or about an engine, car, or train. 

113. A. — No. 

114. A. — The workmen who placed the 
signal. 

115. A. — Not unless the workmen who placed 
the signal are notified before cars are placed on 
the same track. 

Use of Signals 

117. A. — Such a signal will be regarded as a 
stop signal. 

118. A.— As a stop signal. 

119. A. — Yes. 

120. A. — To stop a train at a flag station on 
its schedule. 

121. A. — A station which is so indicated on 
the time-table. 

122. A. — A red signal. 
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123. A. — No. 

124. A. — Yes. 

125. A. — When an engine is about to move. 

126. A. — At all whistling posts. 

127. A. — Until the crossing is passed. 

128. A. — Only as prescribed by Rule. 

129. A. — Only when necessary to stop train. 

Superiority of Trains 

130. A. — By right, class, or direction. 

131. A. — By time-table. 

132. A. — Right by direction is conferred by 
time-table and a train moving in the superior 
direction is superior to a train of the same class 
in the opposite direction. 

133. A.-^By train order. 

134. A. — Train order. 

135. A.— Right. 

136. A. — To all other classes of trains. 

137. A. — To third- and fourth-class trains and 
trains of other classes of less importance than the 
fourth class. 

138. A.— Usually by foot-note on the time- 
table. 

139. A. — Yes. 
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Movement of Trains 

140. A. — Until superseded. 

141. A. — By being used by one or more 
trains. 

142. A. — Only as authorized by train 
orders. 

143. A. — No. 

144. A. — Yes. 

145. A. — It must ascertain whether all trains 
due which are superior or of the same class have 
arrived or left. 

146. A. — By train register. 

147. A. — Yes. 

148. A. — Yes. 

149. A. — Proceed on its own schedule. 

150. A. — Yes. 

151. A. — Yes. 

152. A. — Yes. 

153. A. — Five minutes. 

154. A. — At the time a first-class train in the 
same direction is due to leave the next station in 
the rear where time is shown. 

155. A. — It must clear the time of opposing 
superior trains. 



EXAMINATIONS MADE EASY 149 

156. A. — Five minutes. 

157. A. — It must be protected as prescribed 
by Rule 99. 

158. A. — Yes. 

159. A. — By train orders. 

160. A. — Before the leaving time of a superior 
train. 

161. A. — The extra in the inferior time-table 
direction. 

162. A. — Yes. 

163. A. — The train must back in, but must 
first be protected as directed by Rule 99. 

164. A. — Five minutes. 

165. A. — When the switch is not right or the 
track is not clear. 

166. A. — Approach all sidings prepared to 
stop until the expected train is met. 

167. A. — At the switch where the inferior 
train enters the siding. 

168. A. — Because no provision has been made 
for the variation of watches. 

169. A. — Not less than five minutes. 

170. A. — When closing up at stations. 

171. A. — No. 

172. A. — No. 
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173. A. — Prepared to stop unless the main 
track is seen or known to be clear. 

174. A. — See Rule 93. 

175. A. — See Rule 93. 

176. A. — Pass it if practicable and if necessary 
assume the schedule and take the train orders 
of the disabled train. 

177. A.— No. 

178. A. — Assume the right or schedule and 
take the train orders of the last train with which 
it has exchanged and proceed to and report from 
the next open telegraph office. 

179. A. — The delayed train may, after proper 
consultation with the following train, precede it 
to the next telegraph station where it must report 
to the train dispatcher. 

180. A. — It must be fully explained to them 
by the leading train that the expected train is 
following. 

181. A. — Yes. 

182. A. — Yes. 

183. A.— No. 

184. A. — If there is no other provision the 
conductor must arrange in writing witfr the 
operator, or if there be no operator, with the 
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switch-tender, or in the absence of both, with a 
flagman left there for that purpose, to notify 
all opposing inferior trains, or trains of the same 
class, leaving such point, that the section for 
which signals were displayed has not arrived. 

185. A.— No. 

186. A. — Prepared to stop. 

187. A.— Yes. 

188. A. — When a train stops or is delayed 
under circumstances in which it may be over- 
taken by another train. 

189. A. — A sufficient distance to insure full 
protection. 

190. A. — Yes. 

191. A. — Place two torpedoes on the rail when 
the conditions require it. 

192. A. — The same as the rear end. 

193. A. — The next brakeman. 

194. A. — Prevent damage to the detached 
portion if possible. 

195. A. — The signal prescribed by Rule 
12 (d) and 14 (/) must be given. 

196. A. — No. 

197. A. — A flagman must take a conspicuous 
position on the front of the leading car. 
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198. A. — No. 

199. A.— In writing. 

200. A. — In proper position. 

201. A. — Conductors. 

202. A.^-No. 

203. A. — Conductors and enginemen. 

204. A. — Yes. 

205. A. — The safe course must be taken* 

Rules for Movement by Train Orders 

206. A. — For those not provided for by time- 
table. » 

207. A. — Neither information nor instruction 
not essential to such movement. 

208. A. — When applicable. 

209. A. — Yes. 

210. A. — Consecutively beginning at mid- 
night. 

211. A. — Those who are to execute them. 

212. A. — Yes. 

213. A. — To the conductor and engineman 
and also to any one who acts as pilot. 

214. A. — As if addressed to them. 

215. A. — See Rule 205. 
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216. A.— As "No. 10," or "2nd No. 10," 
adding engine numbers if desired. 

217. A. — By their engine numbers. 

218. A.— "19" or "31." 

219. A. — Yes. 

220. A. — It must be transmitted simultaneous- 
ly to as many of them as practicable. 

221. A. — Yes. 

222. A. — Copies of the order must be de- 
livered to all trains affected until all have arrived 
from one direction. 

223. A. — Yes. 

224. A. — Others must be traced from one of 
the copies first made. 

225. A. — The conductor. 

226. A. — No. 

227. A. — The operator. 

228. A. — See Rule 211. 

229. A. — The train must first be stopped be- 
fore delivery of the order is made. 

230. A. — The operator may be instructed to 
give the "X" response. 

231. A. — After the order has been repeated 
or the "X" response sent by the operator who 
receives the order for the superior train. 
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232. A. — As a holding order for the train 
addressed. 

233. A. — As if it had not been sent. 

234. A. — The lowest copy. 

235. A. — The same as at*any other office. 

236. A. — To the conductor and engineman 
of the train, naming the point at which it is to 
receive the order, and in care of a certain 
person. 

237. A. — When the signature of the person in 
whose care the order is addressed is received. 

238. A. — He will deliver a copy of the order 
to the conductor and engineman of the train 
addressed, take their signature and leave the 
copy of the order showing such signatures with 
the operator at the first office accessible. 

239. A. — As if " complete' ' had been given 
in the regular manner. 

240. A. — Not until the signature of the con- 
ductor and engineman, of the train at the non- 
telegraph station, have been received. 

241. A. — All sections are included. 

242. A. — Yes. 

243. A. — No. 

244. A. — Not until he has obtained the signa- 
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tures of the conductor and engineman to the 
order. 

245. A. — Until fulfilled, superseded, or an- 
nulled. 

246. A. — Yes. 

247. A. — Yes. 

248. A. — When such train loses both right 
and schedule as prescribed by Rules 4 and 82 or 
is annulled. 

249. A. — Yes. 

250. A. — See Rule 221 A and 221 B. 

251. A. — See Rule 221 A and 221 B. 

252. A. — Promptly record and report to the 
train dispatcher the time of all trains. 

253. A. — See Rule 223. 

Forms of Train Orders 

254. A. — Fixing meeting points for opposing 
trains. 

255. A. — Trains receiving these orders will 
run with respect to each other to the designated 
point and there meet in the manner provided by 
the rule. 

256. A. — Directing a train to pass or run 
ahead of another train. 
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257. A. — Both trains will run according to 
rule to the designated point and there arrange 
for the rear train to pass promptly. 

258. A. — Right is conferred to run ahead of 
the train passed from the designated point. 

259. A. — Giving right to a train over an oppos- 
ing train. 

260. A. — Right over the second named train, 
between the points mentioned. 

261. A. — The first named train. 

262. A. — It may proceed, keeping clear of the 
opposing train as many minutes as such train 
was before required to clear it under the Rules. 

263. A. — Time orders. 

264. A. — As if its schedule time was as much 
later as the time stated in the order. 

265. A. — Opposing trains receiving the order 
are required to run with respect to this later time 
as before required to run with respect to the 
regular schedule time. 

266. A. — The first named train must not pass 
the designated point before the time given unless 
the other train has arrived. 

267. A. — It will run with respect to the time 
specified at the designated point or any inter- 
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mediate station where schedule time is earlier 
than the time specified in the order as before re- 
quired to run with respect to the schedule time. 
. 268. A. — As though such time was the regular 
schedule time for the trains named at that 
station. 

269. A. — Other trains are required to run 
with respect to the time specified at the designat- 
ed point or any intermediate station where 
schedule time is earlier than the time specified 
in the order, as before required to run with re- 
spect to the schedule time of the train or trains 
named. 

270. A. — Yes. 

271. A. — For sections. 

272. A. — Example 1. 

273. A. — Example 2. 

274. A. — Example 5. 

275. A. — Example 6. 

276. A. — Example 7. 

277. A. — Example 8. 

278. A. — Example 9. 

279. A. — Form K. 

280. A. — For extra trains. 

281. A. — The extra must go to the second 
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point named in the order before returning to the 
third point named in the order. 

282. A. — For work trains. 

283. A. — Must protect whether standing or 
moving. 

284. A. — Yes. 

285. A. — Example 4. 

286. A. — It will not enter the limits before the 
time stated. 

287. A. — Example 5. 

288. A.— Yes. 

289. A. — Yes. 

290. A. — It will proceed expecting to find the 
work extra protecting. 

291. A. — It can proceed only under protection 
of flag. 

292. A. — For holding order. 

293. A. — When the hold order is annulled, or 
an order is given to the operator in the form 
" may go." 

294. A. — Annulling a schedule or a section. 

295. A. — No. 

296. A. — Annulling an order. 

297. A. — No. 

298. A. — Yes. 
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299. A. — Annulling part of an order. 

300. A. — Superseding an order or part of an 
order. 

301. A. — By adding to prescribed forms the 
words: " instead of ." 



STANDARD CODE 



OP THE 



AMERICAN RAILWAY ASSOCIATION 

Adopted April 2$th, 1906. 
(FOR SINGLE TRACK) 



GENERAL RULES 

A. Employees whose duties are prescribed by these 
rules must provide themselves with a copy. 

B. Employees must be conversant with and obey 
the rules and special instructions. If in doubt as to 
their meaning they must apply to proper authority 
for an explanation. 

C. Employees must pass the required examinations. 

D. Persons employed in any service on trains are 
subject to the rules and special instructions. 

E. Employees must render every assistance in their 
power in carrying out the rules and special instruc- 
tions. 

F. Any violation of the rules or special instructions 
must be reported. 

160 
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G. The use of intoxicants by employees while on 
duty is prohibited. Their use, or the frequenting of 
places where they are sold, is sufficient cause for 
dismissal. 

H. The use of tobacco by employees while on duty 
in or about passenger stations, or on passenger cars, 
is prohibited. 

J. Employees on duty must wear the prescribed 
badge and uniform and be neat in appearance. 

K. Persons authorized to transact business at 
stations or on trains must be orderly and avoid annoy- 
ance to patrons. 

L. In case of danger to the Company's property 
employees must unite to protect it. 

DEFINITIONS 

Engine. — A locomotive propelled by any form of 
energy. 

Train. — An engine, or more than one engine 
coupled, with or without cars, displaying Markers. 

Regular Train. — A train authorized by a time- 
table schedule. 

Section. — One of two or more trains running on 
the same schedule displaying signals or for which 
signals are displayed. 

Extra Train. — A train not authorized by a time- 
table schedule. It may be designated as: 

Extra. — For any extra train, except work extra; 

Work extra — for work train extra. 

Superior Train. — A train having precedence over 
another train. 
11 
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Train of Superior Right. — A train given pre- 
cedence by train order. 

Train of Superior Class. — A train given pre- 
cedence by time-table. 

Train of Superior Direction. — A train given pre- 
cedence in the direction specified in the time-table 
as between trains of the same class. 

Note. — Superiority by direction is limited to single 
track. 

Time-table. — The authority for the movement of 
regular trains subject to the rules. It contains the 
classified schedules of trains with special instructions 
relating thereto. 

Schedule. — That part of a time-table which pre- 
scribes class, direction, number, and movement for a 
regular train. 

Division. — That portion of a railway assigned to 
the supervision of a .* 

Subdivision. — A part of a division so designated on 
the time-table. 

Main Track. — A track extending through yards 
and between stations, upon which trains are operated 
by time-table or train order, or the use of which is 
controlled by block signals. 

Single Track. — A main track upon which trains 
are operated in both directions. 

Double Track. — Two main tracks, upon one of 
which the current traffic is in a specified direction, 
and upon the other in the opposite direction. 

Three (or more) Tracks. — Three (or more) main 

* The blank may be filled in by each road to suit its own 
organization. 
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cks, upon any of which the current of traffic may 
in either specified direction. 

Durrent of Traffic. — The movement of trains on 
aain track, in one direction, specified by the rules. 
Station. — A place designated on the time-table by 
ne, at which a train may stop for traffic; or to 
er or leave the main track; or from which fixed 
nals are operated. 

Siding. — A track auxiliary to the main track for 
eting or passing trains, limited to the distance be- 
»en two adjoining telegraph stations. 
?ixed Signal. — A signal of fixed location indicat- 
; a condition affecting the movement of a train. 
^ote to Definition of Fixed Signals. — The 
inition of a "Fixed Signal" covers such signals as 
w boards, stop boards, yard limits, switch, train 
ler, block, interlocking, semaphore, disc, ball, or 
ler means for indicating stop, caution, or proceed. 
JTard. — A system of tracks within defined limits 
>vided for the making up of trains, storing of cars, 
i other purposes, over which movements not 
;horized by time-table, or by train orders, may be 
de, subject to prescribed signals and regulations, 
if abd Engine. — An engine assigned to yard service 
i working within yard limits. 
Pilot. — A person assigned to a train when the en- 
eman or conductor or both are not fully acquainted 
h the physical characteristics or running rules of 
road, or portion of the road, over which the train 
to be moved. 
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RULES FOR SINGLE TRACK. 
STANDARD TIME 

i. Standard Time obtained from observa- 
tory will be telegraphed to all points from designated 
offices at , m. daily. 

Note to Rule i. — In order to detect possible errors 
at junction points and to secure uniformity, the 
Committee recommends that the time be disseminated 
to all points at the same hour. The Committee con- 
siders it of great importance that the time be obtained 
from some observatory of recognized standing. 

2. Watches that have been examined and certified 
to by a designated inspector must be used by con- 
ductors, enginemen, and .* The certificate in 

prescribed form must be renewed and filed with 

every . 

(Form of Certificate.) 

Certificate of Watch Inspector 

This is to certify that on 19 

the watch of 

employed as 

on the 

was examined by me. It is correct and reliable, and 
in my judgment will, with proper care, run within a 
variation of thirty seconds per week. 

*The Committee recommends that in filling the blanks 
each company add such other classes of eihployees as it may 
desire. 
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Name of Maker 

Brand 

Number of Movement 

Open or Hunting Case 

Metal of Case 

Stem or Key Winding 

Signed, 

Inspector. 
Address 

3. Watches of conductors, enginemen, and * 

must be compared before starting on each trip, with 
a clock designated as a Standard Clock. The time 
when watches are compared must be registered on a 
prescribed form. 

Note to Rule 3. — The conditions under which 
conductors and enginemen whose duties preclude 
access to a standard clock are required to obtain 
standard time, vary so much on different roads that 
the Committee recommends that each adopt such 
regulations to cover the case supplementary to this 
rule, as may best suit its own requirements. 

TIME-TABLES 

4. Each time-table, from the moment it takes effect, 
supersedes the preceding time-table, and its schedules 
take effect on any division (or sub-division) at the 

* The Committee recommends that in filling the blank each 
company add such other classes of employees as it may desire. 
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leaving time at their initial stations on such division 
(or sub-division). But when a schedule of the pre- 
ceding time-table corresponds in number, class, day of 
leaving, direction, and initial and terminal stations 
with a schedule of the new time-table, a train author- 
ized by the preceding time-table will retain its train 
orders and assume the schedule of the corresponding 
number of the new time-table. 

Schedules on each division (or sub-division), date 
from their initial stations on such division (or sub- 
division). 

Not more than one schedule of the same number 
and day shall be in effect on any division (or sub- 
division). 

5. Not more than two times are given for a train at 
any station; where one is given, it is, unless otherwise 
indicated, the leaving time; where two, they are the 
arriving and the leaving time. 

Unless otherwise indicated, the time applies to the 
switch where an inferior train enters the siding; where 
there is no siding it applies to the place from which 
fixed signals are operated; where there is neither 
siding or fixed signal, it applies to the place where 
traffic is received or discharged. 

Schedule meeting or passing stations are indicated 
by figures in full-faced type. 

Both the arriving and leaving time of a train are in 
full-faced type when both are meeting or passing 
times, or when one or more trains are to meet or pass 
it between those times. 

When trains are to be met or passed at a siding 
extending between two adjoining stations, the time 
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at each end of the siding will be shown in full-faced 
type. 

Where there are one or more trains to meet or pass 
a train between two times, or more than one train to 
meet a train at any station, attention is called to it 
by . 

Note to Rule 5. — The Committee recommends 
that each company adopt such method as it may 
prefer in filling the blank. 

6. The following signs when placed before the 
figures of the schedule, indicate: 

"s" — regular stop; 

"f" — flag stop to receive or discharge passengers 

or freight; 
"^j" — stop for meals. 
"L"— Leave. 
1 'A" — Arrive. 

SIGNAL RULES 

7. Employees whose duties may require them to 
give signals must provide themselves with the proper 
appliances, keep them in good order and ready for 
immediate use. 

8. Flags of the prescribed color must be used by 
day and lamps of the prescribed color by night. 

9. Night signals are to be displayed from sunset to 
sunrise. When weather or other conditions obscure 
day signals, night signals must be used in addition. 
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Visible Signals 

IO. COLOR SIGNALS. 

Color. Indication. 

(a) Red Stop. 

(b) Proceed, and for other uses pre- 
scribed by the rules. 

(c) Proceed with caution,' and for other 

uses prescribed by the Rules. 

(d) Green and 

white Flag stop. See Rule 28. 

(e) Blue See Rule 26. 

Note to Rule 10. — The Committee has omitted 
giving the colors of signals "b" and "c" in Rule 10, 
leaving it discretionary with each road to use such 
colors as it may prefer. 

11. A fusee on or near the track burning red must 
not be passed until burned out. When burning green 
it is a caution signal. 

12. HAND, FLAG, AND LAMP SIGNALS. 

Manner of Using. . Indication. 

(a) Swung across the track Stop. 

(b) Raised and lowered ver- 

tically Proceed. 

(c) Swung vertically in a circle 

at half-arm's length across 
the track when the train is 
standing Back. 
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Manner of Using. Indication. 

(d) Swung vertically in a circle 

at arm's length across the 
track, when the train is 
running Train has parted. 

(e) Swung horizontally above the 

head when the train is 

standing Apply air brakes. 

(f) Held at arm's length above 

the head when the train is 

standing Release air brakes. 

13. Any object waved violently by anyone on or 
near the track is a signal to stop. 

Audible Signals 

14. ENGINE WHISTLE SIGNALS. 

Note. — The signals prescribed are illustrated by 

" o " for short sounds ; " " for longer sounds. The 

sound of the whistle should be distinct, with intensity 
and duration proportionate to the distance signal is 
to be conveyed. 

Sound. Indication. 

(a) o Stop. Apply brakes. 

(b) Release brakes. 

(c) — 000 Flagman go back and pro- 
tect rear of train. 

(d) Flagman return from west 

or south. 

(e) Flagman return from east 

or north. 
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Sound. Indication. 

(f ) When running, train part- 
ed; to be repeated until 
answered by the signal 
prescribed by Rule 12 
(d). Answer to 12 (d). 

(g) 00 Answer to any signal not 

otherwise provided for. 

(h) o o o When train is standing, 

back. Answer to 12 (c) 
and 16 (c). When train 
is running, answer to 16 

(d). 

( j) 0000 Call for signals. 

(k) — 00 To call the attention of 

yard engines, extra 
trains or trains of the 
same or inferior class or 
inferior right to signals 
displayed for a following 
section. 

(1) 00 Approaching public cross- 
ings at grade. 

(m) Approaching stations, 

junctions and railroad 
crossings at grade. 

A succession of short sounds of the whistle is an 
alarm for persons or cattle on the track. 

15. The explosion of one torpedo is a signal to stop; 
the explosion of two not more than 200 feet apart is a 
signal to reduce speed, and look out for a stop signal. 
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1 6. Communicating Signals 

Sound, Indication. 

(a) Two When train is standing, start. 

(b) Two When train is running, stop at 

once. 

(c) Three When train is standing, back the 

train. 

(d) Three When train is running, stop at 

next station. 

(e) Four When train is standing, apply or 

release air brakes. 

(f) Four When train is running, reduce 

speed. 

(g) Five When train is standing, call in 

flagman. 

(h) Five When train is running, increase 

speed. 

# 

I* Train Signals 

17. The head-light will be displayed to the front 
of every train by night, but must be concealed when 
a train turns out to meet another and has stopped 
clear of main track, or is standing to meet trains at 
the end of double track or at junctions. 

18. Yard engines will display the head-light to 
the front and rear by night. When not provided 
with a head-light at the rear, two white lights 
must be displayed. Yard engines will not display 
markers. 

19. The following signals will be displayed, one on 
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each side of the rear of every train, as markers, to in- 
dicate the rear of the train: 

By day, green flags; by night, green lights to the 
front and side and red lights to the rear; except when 
the train is clear of the main track, when green lights 
must be displayed to the front, side, and rear. 

20. All sections except the last will display two 
green flags, and in addition, two green lights by night, 
in the places provided for that purpose on the front of 
the engine. 

21. Extra trains will display two white flags and in 
addition, two white lights by night, in the places pro- 
vided for that purpose on the front of the engine. 

22. When two or more engines are coupled, the 
leading engine only shall display the signals as pre- 
scribed by Rules 20 and 21. 

23. One flag or light displayed where in Rules 19, 
20, and 21 two are prescribed will indicate the same as 
two; but the proper display of all train signals is re- 
quired. 

24. When cars are pushed by an engine (except 
when shifting or making up trains in yards), a white 
light must be displayed on the front of the leading car 
by night. 

25. Each car on a passenger train must be connect- 
ed with the engine by a communicating signal appli- 
ance. 

26. A blue flag by day and a blue light by night, 
displayed at one or both ends of an engine, car, or 
train, indicates that workmen are under or about it. 
When thus protected it must not be coupled to or 
moved. Workmen will display the blue signals and 
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the same workmen are alone authorized to remove 
them. Other cars must not be placed on the same 
track, so as to intercept the view of the blue signals, 
without first notifying the workmen. 

Use of Signals 

27. A signal imperfectly displayed, or the absence 
of a signal at a place where a signal is usually shown, 
must be regarded as a stop signal, and the fact reported 
to the ;. 

28. A combined green and white signal is to be 
used to stop a train only at the flag stations indicated 
on its schedule. When it is necessary to stop a train 
at a point that is not a flag station on its schedule, a 
red signal must be used. 

29. When a signal (except a fixed signal) is given 
to stop a train, it must, unless otherwise provided, be 
acknowledged as prescribed by Rule 14 (g) or (h). 

30. The engine-bell must be rung when an engine 
is about to move. 

31. The engine-bell must be rung on approaching 
every public road crossing at grade, and until it is 
passed; and the whistle must be sounded at all 
whistling-posts. 

32. The unnecessary use of either the whistle or 
the bell is prohibited. They will be used only as 
prescribed by rule or law, or to prevent accident. 

33. Watchmen stationed at public road and street 
crossings must use red signals only when necessary to 
stop trains. 
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Superiority of Trains 

71. A train is superior to another train by right, 
class, or direction. Right is conferred by train order; 
class, and direction by time-table. 

Right is superior to class or direction. 
Direction is superior as between trains of the same 
class. 

72. Trains of the first class are superior to those of 
the second; trains of the second class are superior to 
those of the third ; and so on. 

Trains in the direction specified by the time-table 
are superior to trains of the same class in the opposite 
direction. 

73. Extra trains are inferior to regular trains. 

Movement of Trains 

82. Time-table schedules, unless fulfilled, are in 
effect for 12 hours after their time at each station. 

Regular trains 12 hours behind either their schedule 
arriving or leaving time at any station lose both right 
and schedule, and can thereafter proceed only as 
authorized by train order. 

83. A train must not leave its initial station on any 
division (or sub-division) ; or a junction, or pass from 
double to single track, until it has been ascertained 
whether all trains due, which are superior or of the 
same class, have arrived or left. 

84. A train must not start until the proper signal is 
given. 

85. When a train of one schedule is on the time of 
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another schedule of the same class in the same direc- 
tion, it will proceed on its own schedule. 

Trains of one schedule may pass trains of another 
schedule of the same class, and extras may pass and 
run ahead of extras. 

86. An inferior train must dear the time of a su- 
perior train in the same direction, not less than five 
minutes; but must be clear at the time a first-class 
train, in the same direction, is due to leave the next 
station in the rear where time is shown. 

87. An inferior train must keep out of the way of 
opposing superior trains and failing to clear the main 
track by the time required by rule must be protected 
as prescribed by Rule 99. 

Extra trains must clear the time of regular trains 

minutes unless otherwise provided, and will be 

governed by train orders with respect to opposing 
extra trains. 

88. At meeting points between trains of the same 
class, the inferior train must clear the main track 
before the leaving time of the superior train. 

At meeting points between extra trains, the train 
in the inferior time-table direction must take the 
siding unless otherwise provided. 

Trains must pull into the siding when practic- 
able; if necessary to back in the train must first be 
protected as prescribed by Rule 99, unless other- 
wise provided. 

89. At meeting points between trains of different 
classes the inferior train must take the siding and clear 
the superior train at least five minutes, and must pull 
into the siding when practicable. If necessarv to 
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back in the train must first be protected as prescribed 
by Rule 99, unless otherwise provided. 

Note to Rules 88 and 89. — The Committee 
recommends that where greater clearance is necessary, 
Rule 88 should require a clearance of FIVE minutes, 
and Rule 89 of TEN minutes. 

90. Trains must stop at schedule meeting stations, 
if the train to be met is of the same class, unless the 
switch is right and the track clear. 

When the expected trtiin of the same class is not 
found at the schedule meeting station, the superior 
train must approach all sidings prepared to'stop, until 
the expected train is met. , 

Trains must stop clear of the switch used by the 
train to be met in going on the siding. 

91. Unless some form of block signals is used, 
trains in the same direction must keep at least five 
minutes apart, except in closing up at stations. 

Note to Rule 91. — The Committee recommends, 
that where greater clearance is necessary, Rule No. 91 
should allow a clearance of TEN minutes or more. 

92. A train must not arrive at a station in advance 
of its schedule arriving time. 

A train must not leave a station in advance of its 
schedule leaving time. 

93. Within yard limits the main track may be used, 

protecting against class trains. class 

and extra trains must move within yard limits, pre- 
pared to stop unless the main track is seen or known 
to be clear. 

94. A train which overtakes another train so dis- 
abled that it cannot proceed will pass it, if practicable, 
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and if necessary will assume the schedule and take 
the train orders of the disabled train, proceed to the 
next open telegraph office, and there report to the 

. The disabled train will assume the right or 

schedule and take the train orders of the last train 
with which it has exchanged, and will when able, 
proceed to and report from the next open telegraph 
office. 

When a train unable to proceed against the right 
or schedule of an opposing train, is overtaken between 
telegraph stations by an inferior train or a train of the 
same class having right or schedule which permits it 
to proceed, the delayed train may, after proper con- 
sultation with the following train, precede it to the next 
telegraph station, where it must report to . 

When opposing trains are met under these circum- 
stances, it must be fully explained to them by the lead- 
ing train that the expected train is following. 

95. Two or more sections may be run on the same 
schedule. 

Each section has equal time-table authority. 
A train must not display signals for a following 
section without orders from the . 

96. When signals displayed for a section are taken 
down at any point before that section arrives, the con- 
ductor will, if there be no other provision, arrange in 
writing with the operator, or if there be no operator, 
with the switchtender, or in the absence of both, with 
a flagman left there for that purpose, to notify all 
opposing inferior trains or trains of the same class 
leaving such point, that the section for which signals 
were displayed has not arrived. 

12 



178 TRAIN RULE 

Note to Rule 96. — The Committee recommends, 
if a company desires to have all opposing trains noti- 
fied, that the last sentence of Rule 96 be changed to 
read: "To notify all opposing trains that the section 
for which signals were displayed has not arrived." 

97. Extra trains must not be run without orders 
from the -. 

98. Trains must approach the end of double track, 
junctions, railroad crossings at grade, and draw- 
bridges, prepared to stop, unless the switches and 
signals are right and the track is clear. Where re- 
quired by law, trains must stop. 

99. When a train stops or is delayed, under cir- 
cumstances in which it may be overtaken by another 
train, the flagman must go back immediately with 
stop signals a sufficient distance to insure full protec- 
tion. When recalled he may return to his train, first 
placing two torpedoes on the rail when the conditions 
require it. 

The front of a train must be protected in the same 
way, when necessary, by the . 

100. When the flagman goes back to protect the 
rear of his train, the must, in the case of pass- 
enger trains, and the next brakeman in the case of 
other trains, take his place on the train. 

101. If a train should part while in motion, train- 
men must, if possible, prevent damage to the detached 
portion. The signals prescribed by rules 12 (d) and 
14 (f) must be given. 

The detached portion must not be moved or passed 
until the front portion comes back. 

102. When cars are pushed by an engine (except 
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when shifting and making up trains in yards) a flag- 
man must take a conspicuous position on the front of 
the leading car. 

103. Messages or orders respecting the movement 
of trains or the condition of track or bridges must be in 
writing. 

104. Switches must be left in proper position after 
having been used. Conductors are responsible for 
the position of the switches used by them and 
their trainmen, except where switchtenders are 
stationed. 

A switch must not be left open for a following train 
unless in charge of a trainman of such train. 

105. Both conductors and enginemen are respon- 
sible for the safety of their trains and, under conditions 
not provided for by the rules, must take every precau- 
tion for their protection. 

106. In all cases of doubt or uncertainty the safe 
course must be taken and no risks run. 



Rules for Movement by Train Orders 

201. For movements not provided for by time- 
tables, train orders will be issued by authority and 

over the signature of the . They must contain 

neither information nor instruction not essential to 
such movements. 

They must be brief and clear; in the prescribed 
forms when applicable; and without erasure, altera- 
tion or interlineation. 

202. Each train order must be given in the same 
words to all persons or trains addressed. 
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203. Train orders will be numbered consecutively 
each day, beginning with No. — at midnight. 

204. Train orders must be addressed to those who 
are to execute them, naming the place at which each is 
to receive his copy. Those for a train must be ad- 
dressed to the conductor and engineman, and also to 
anyone who acts as its pilot. A copy for each person 
addressed must be supplied by the operator. 

Orders addressed to operators restricting the move- 
ment of trains must be respected by conductors and 
enginemen the same as if addressed to them. 

205. Each train order must be written in full in a 
book provided for the purpose at the office of the 

; and with it recorded the names of those who 

have signed for the order; the time and the signals 
which show when and from what offices the order was 
repeated and the responses transmitted; and the 
train dispatcher's initials. These records must be 
made at once, and never from memory or memoranda. 

206. Regular trains will be designated in train 
orders by their numbers as "No. 10" or "2d No. 10," 
adding engine numbers if desired. Extra trains will 
be designated by engine numbers and the direction, 
as, Extra 798 "East" or "West." Other numbers 
and time will be stated in figures only. 

207. To transmit a train order, the signal "31" 
or the signal "19," followed by the direction, must be 
given to each office addressed, the number of copies 
being stated, if more or less than three — thus, "31 
West copy 5," or " 19 East copy 2." 

Note to Rule 207. — Where forms "31 " and " 19" 
are not both in use the signal may be omitted. 
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208 (A). — A train order to be sent to two or more 
offices must be transmitted simultaneously to as many 
of them as practicable. The several addresses must 
be in order of superiority of trains, each office taking 
its proper address. When not sent simultaneously to 
all, the order must be sent first to the superior train. 

208 (B). — A train order to be sent to two or more 
offices must be transmitted simultaneously to as many 
of them as practicable. * 

The several addresses must be in the order of 
superiority of trains and when practicable must in- 
clude the operator at the meeting or waiting point, 
each office taking its proper address. 

When not sent simultaneously to all, the order must 
be sent first to the superior train. 

Copies of the order addressed to the operator at the 
meeting or waiting point must be delivered to all 
trains affected until all have arrived from one direction. 

209. Operators receiving train orders must write 
them in manifold during transmission, and if they 
cannot at one writing make the requisite number of 
copies, must trace others from one of the copies first 
made. 

Note to Rule 209. — If the typewriter is used for 
copying train orders, when additional copies are 
made, the order must be repeated from such copies 
to the train dispatcher and " complete" given in the 
usual manner. 

210. When a " 3 1 " train order has been transmitted, 
operators must (unless otherwise directed) repeat it 
at once from the manifold copy in the succession in 
which the several offices have been addressed, and 



182 TRAIN RULE 

then write the time of the repetition on the order. 
Each operator receiving the order should observe 
whether the others repeat correctly. 

Those to whom the order is addressed, except en- 
ginemen, must then sign it, and the operator will send 
their signatures preceded by the number of the order 

to the . The response " complete," and the 

time, with the initials of the , will then be given 

by the train dispatcher. Each operator receiving 
this response will then write on each copy the word 
"complete," the time, and his last name in full, and 
then deliver a copy to each person addressed, except 
enginemen. The copy for each engineman must be 
delivered to him personally by . 

Note to Rule 2 10. — The blanks in the above rule 
may be filled for each road to suit its own require- 
ments. On roads where the signature of the engine- 
man is desired, the words "except engineman," and 
the last sentence in the second paragraph may be 
omitted. If preferred, each person receiving an 
order may be required to read it aloud to the 
operator. 

211. When a "19" train order has been trans- 
mitted, operators must (unless otherwise directed) 
repeat it at once from the manifold copy, in the 
succession in which the several offices have been ad- 
dressed. Each operator receiving the order should 
observe whether the others repeat correctly. When 
the order has been repeated correctly by an operator, 
the response "complete," and the time with the 
initials of the , will be given by the train dis- 
patcher. The operator receiving this response will 
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then write on each copy the word "complete," the 
time, and his last name in full, and personally deliver 
a copy to each person addressed without taking his 
signature. But when delivery to enginemen will take 
the operator from the immediate vicinity of his office, 

the engineman's copy will be delivered by . 

When a " 19" train order restricting the superiority 
of a train is issued for it at the point where such 
superiority is restricted, the train must be brought to 
a stop before delivery of the orders. 

212. A train order may, when so directed by the 
train dispatcher, be acknowledged without repeating, 

by the operator responding J'X (number of 

train order) to (train number) " with the 

operator's initials and office signal. The operator 
must then write on the order his initials and the time. 

213. "Complete" must not be given to a train 
order for delivery to an inferior train until the order 
has been repeated or the "X" response sent by the 
operator who receives the order for the superior 
train. 

214. When a train order has been repeated or 
"X" response sent, and before "complete" has been 
given, the order must be treated as a holding order 
for the train addressed, but must not be otherwise 
acted on until "complete" has been given. 

If the line fails before an office has repeated an 
order or has sent the "X" response, the order at that 
office is of no effect and must be there Seated as if it 
had not been sent. 

215. The operator who receives and delivers a 
train order must preserve the lowest copy. 
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216. For train orders delivered by the train dis- 
patcher the requirements as to the record and delivery 
are the same as at other offices. 

217. A train order to be delivered to a train at a 
point not a telegraph station, or at one at which the 
telegraph office is closed, must be addressed to: 

"C. and E. (at ), care of ." 

and forwarded and delivered by the conductor or 
other person in whose care it is addressed. When 
form 31 is used "complete" will be given upon the 
signature of the person by whom the order is to be 
delivered, who must be supplied with copies for the 
conductor and engineman addressed, and a copy upon 
which he shall take their signatures. This copy he 
must deliver to the first operator accessible, who must 
preserve it, and at once transmit the signatures of the 
conductor and engineman to the train dispatcher. 

Orders so delivered must be acted on as if "com- 
plete" had been given in the usual way. 

For orders which are sent, in the manner herein 
provided, to a train, the superiority of which is thereby 
restricted, "complete" must not be given to an in- 
ferior train until the signatures of the conductor and 
engineman of the superior train have been sent to 
the . 

218. When a train is named in a train order by its 
schedule number alone, all sections of that schedule 
are included, and each must have copies delivered 
to it. 

219. Unless otherwise directed, an operator must 
not repeat or give the "X" response to a train order 
for a train which has been cleared or of which the 
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engine has passed his train order signal until he has 
obtained the signatures of the conductor and engine- 
man to the order. 

220. Train orders once in effect continue so until 
fulfilled, superseded, or annulled. Any part of an 
order specifying a particular movement may be either 
superseded or annulled. 

Orders held by or issued for or any part of an order 
relating to a regular train become void when such 
train loses both right and schedule as prescribed by 
Rules 4 and 82 ; or is annulled. 

221 (A). A fixed signal must be used at each 
train-order office, which shall indicate "stop" when 
there is an operator on duty, except when changed to 
"proceed" to allow a train to pass after getting train 
orders, or for which there are no orders. A train must 
not pass the signal while "stop" is indicated. The 
signal must be returned to "stop" as soon as a train 
has passed. It must be fastened at "proceed" only 
when no operator is on duty. 

Operators must have the proper appliances for 
hand signaling ready for immediate use if the fixed 
signal should fail to work properly. If a signal is 
not displayed at a night office, trains which have not 
been notified must stop and ascertain the cause and 

report the facts to the from the next open 

telegraph office. 

Where the semaphore is used, the arm indicates 
"stop" when horizontal and "proceed" when in an 
inclined position. 

Note to Rule 221 A. — The conditions which affect 
trains at stations vary so much that it is recommended 
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each road adopt such regulations supplementary to 
this rule as may best suit its own requirements. 

221 (B). A fixed signal must be used at each train- 
order office, which shall indicate "stop" when trains 
are to be stopped for train orders. When there are 
no orders the signal must indicate "proceed." 

When an operator receives the signal "31" or 
" 19," followed by the direction, he must immediately 
display the "stop signal" for the direction indicated 
and then reply "stop displayed"; adding the direc- 
tion; and until the orders have been delivered or 
annulled the signal must not be restored to "proceed." 
While "stop" is indicated trains must not proceed 
without a clearance card. (Form [A].) 

Operators must have proper appliances for hand 
signaling ready for immediate use if the fixed signal 
should fail to work properly. If a signal is not dis- 
played at a night office, trains which have not been 
notified must stop and ascertain the cause, and report 

the facts to the from the next open telegraph 

office. 

Where the semaphore is used, the arm indicates 
"stop" when, horizontal and "proceed" when in an 
inclined position. 

Notes to Rules 221 A and 221 B. — The Com- 
mittee has recommended two forms of Rule 221, leav- 
ing it discretionary to adopt one or both of these forms 
according to the circumstances of the traffic. 

222. Operators will promptly record and report to 

the the time of departure of all trains and the 

direction of extra trains. They will record the time 
of arrival of trains and report it when so directed. 
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223. The following signs and abbreviations may be 
used: 

Initials for signature of the . 

Such office and other signals as are arranged by 
the . 

C & E-^for Conductor and Engineman. 

X— Train will be held until order is made "com- 
plete." 

Com — for Complete. 

O S — Train Report. 

No — for Number. 

Eng — for Engine. 

Sec — for Section. 

Psgr — for Passenger. , 

Frt— for Freight. 

Mins — for Minutes. 

Jet — for Junction. 

Dispr — for Train Dispatcher. 

Opr — for Operator. 

31 or 19 — to clear the line for Train Orders, and for 
operators to ask for Train Orders. 

S D— for "Stop Displayed. ,, 

The usual abbreviations for the names of the months 
and stations. 

General Note. — Blanks in the rules may be filled 
by each road to suit its own organization or require- 
ments. 
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FORMS OF TRAIN ORDERS 

Form A. — Fixing Meeting Points for Opposing 

Trains 

(i) meet at . 

(2) meet at at — — 

(and so on). 

Examples 

(1) No. 1 meet No. 2 at "B." 
No. 3 meet 2d No. 4 at "B." 
No. 5 meet Extra 95 east at "B." 

Extra 652 north meet extra 231 south at "B." 

(2) No. 2 and 2d No. 4 meet Nos. 1 and 3 at "C" 
and Extra 95 west at "D." 

No. 1 meet No. 2 at "B," 2d No. 4 at "C" and 
Extra 95 east at "D." 

Trains receiving these orders will run with respect 
to each other to the designated points and there meet 
in the manner provided by the Rules. 

Form B. — Directing a Train to Pass or Run 

Ahead of Another Train 

(1) pass at 



(2) pass when overtaken. 

(3) run ahead of to 



(4) run ahead of until over- 
taken. 

(5) pass at and run ahead of 

to . 



EXAMINATIONS MADE EASY 189 

Examples 

(i) No. i pass No. 3 at "K." 

(2) No. 6 pass No. 4 when overtaken. 

(3) Extra 594 east run ahead of No. 6 "M" to "B." 

(4) Extra 95 west run ahead of No. 3 "B" until 
overtaken. 

(5) No. 1 pass No. 3 at "K" and run ahead of No. 
7 "M" to "Z." 

When under (1) a train is to pass another both 
trains will run according to rule to the designated 
point and there arrange for the rear train to pass 
promptly. 

Under (2), both trains will run according to rule 
until the second-named train is overtaken and then 
arrange for the rear train to pass promptly. 

Under (3), the second-named train must not exceed 
the speed of the first-named train between the points 
designated. 

Under (4), the first-named train will run ahead of 
the second-named train from the designated station 
until overtaken, and then arrange for the rear train to 
pass promptly. 

When an inferior train receives an order to pass a 
superior train, right is conferred to run ahead of the 
train passed from the designated point. 

Form C. — Giving Right to a Train Over an 

Opposing Train 

has right over to — . 
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Examples 

(i) No. i has right over No. 2 "G" to "X." 
(2) Extra 37 east has right over No. 3 "F" to "A." 
This order gives right to the train first named over 
the other train between the points named. 

If the trains meet at either of the designated points, 
the first-named train must take the siding, unless the 
order otherwise prescribes. 

Under (1), if the second-named train reach the 
point last named before the other arrives, it may pro- 
ceed, keeping clear of the opposing train as many 
minutes as such train was before required to clear it 
under the Rules. 

Under (2), the regular train must not go beyond the 
point last named until the extra train has arrived, 
unless directed by train order to do so. 

Form E. — Time Orders 

(1) run late to . 

(2) run late — to and 

late to , etc. 



(3) wait at until for 

(4) wait at until . 

until . 

until . 

until . 



Examples 

(1) No. 1 run 20 mins. late "A" to "G." 

(2) No. 1 run 20 mins. late "A" to "G" and 15 
mins. late "G" to" K," etc. 
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(3) No. 1 wait at "H" until 10:00 a.m. for No. 2. 

(4) Nos. 1 and 3 wait at "N" until 10:00 a.m. 

"P" until 10:30 a.m. 
"R" until 10:55 A.M., etc. 

(1) and (2) make the schedule time of the train 
named, between the stations mentioned, as much later 
as stated in the order, and any other train receiving 
the order is required to run with respect to this later 
time, as before required to run with respect to the 
regular schedule time. The time in the order should 
be such as can be easily added to the schedule time. 

Under (3), the train first-named must not pass the 
designated point before the time given, unless the 
other train has arrived. The train last named is 
required to run with respect to the time specified, at 
the designated point or any intermediate station where 
schedule time is earlier than the time specified in the 
order, as before required to run with respect to the 
schedule time of the train first-named. 

Under (4), the train (or trains), named must not 
pass the designated points before the times given. 

Other trains receiving the order are required to run 
with respect to the time specified at the designated 
points or any intermediate station where schedule time 
is earlier than the time specified in the order as before 
required to run with respect to the schedule time of 
the train (or trains), named. 

All of these examples may be used in connection 
with an extra train created by example (3) of Form 
G and the times at each point stated in that example 
have the same meaning as schedule times in the fore- 
going examples. 
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Form F. — For Sections 

(i) display signals and run as - 



to 



(2) run as to . 

(3) display signals to for 



(6) is withdrawn as at 



(7) instead of display signals and 

run as to . 

(8) take down signals at . 



(9) and reverse positions as 

and to . 

Examples 

(1) Eng. 20 display signals and run as 1st No. 1 
"A" to "Z." 

(2) Eng. 25 run as 2d No. 1 "A" to "Z." 

(3) No. 1 display signals "A" to "G" for Eng. 65. 
2d No. 1 display signals "B" to "E" for Eng. 99. 

These examples may be modified as follows: 

(4) Engs. 20, 25 and 99 run as 1st, 2d and 3d No. 
1 "A" to "Z." 

Example (1) is to be used when the number of the 
engine for which signals are displayed is unknown and 
is to be followed by example (2), both being single 
order examples. 

Under examples (2) and (3) the engine named will 
not display signals. 

Under example (4) the engine last named will not 
display signals. 

For changing sections: 
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To add an intermediate section the following modi- 
fication of example (i) will be used: 

(5) Eng. 85 display signals and run as 2d No. 1 
"N" to "Z." Following sections change numbers 
accordingly. 

Under (5) Engine 85 will display signals and run 
as directed and following sections will take the next 
higher number. 

To drop an intermediate section .the following ex- 
ample will be used: 

(6) Eng. 85 is withdrawn as 2d No. 1 at"H." 
Following sections change numbers accordingly. 

Under (6) Engine 85 will drop out at "H" and fol- 
lowing sections will take the" next lower number. 

To substitute one engine for another on a section, 
the following will be used : 

(7) Eng. 18 instead of Eng. 85 display signals and 
run as 2d No. 1 "R" to"Z." 

Under (7) Eng. 85 will drop out at "R" and Engine 
18 will run as directed. 

If Engine 85 is last section the words " display 
signals and" will be omitted. Following sections 
need not be addressed. 

To discontinue the display of signals the following 
example will be used : 

(8) 2d No. 1 take down signals at "D." 

Under example (8) 2d No. 1 will take down signals 
as directed and a following section must not proceed 
beyond the point named. 

To pass one section by another, the following will be 
used: 

(9) Engs. 99 and 25 reverse positions as 2d and 3d 
13 
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No. i "H" to "Z." Under (9) Engine 99 will run 
ahead of Engine 25 "H" to "Z," and, if necessary, 
both engines will arrange signals accordingly. Fol- 
lowing sections, if any, need not be addressed. 

The character of a train for which signals are dis- 
played may be stated. Each section affected by the 
order must have copies, and must arrange signals 
accordingly. 

To annul a section for which signals have been 
displayed over a division or any part thereof, when no 
train is to follow the signals, Form K must be used. 

Form G. — Extra Trains 

(1) Eng. run extra to 



(2) Eng. run extra to and return to 



Examples 

(1) Eng. 99 run extra "A" to "F." 

(2) Eng. 99 run extra "A" to "F" and return to 
"C." 

Under (2) the extra must go to "F" before return- 
ing to "C." 

(3) Eng. run extra leaving on as 

follows with right over all trains: 

Leave . 

u  

m 

Arrive . 

Example 

(3) Eng. 77 run extra leaving "A" on Thursday, 
Feb. 17th, as follows, with right over all trains: 
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Leave "A" 11:30 p.m. 
" "C" 12:25 A.M. 
" "E" 1:47 A.M. 
Arrive "F" 2:22 A.M. 

This order may be varied by specifying the kind of 
extra and the particular trains over which the extra 
shall or shall not have right. Trains over which the 
extra is thus given right must clear the time of the 
extra minutes. 

Form H.— Work Extra 

(1) works until between and 

Examples 

(1) Eng. 202 works 7 a.m. to 6 p.m. between "D" 
and "E." 

Under (1), the work extra must, whether standing 
or moving, protect itself against extras within the 
working limits in both directions as prescribed by 
rule. The time of regular trains must be cleared. 
This may be modified by adding: 

(2) Not protecting against (eastward) extras. 

(3) Not protecting against extras. 

Under (2). the work extra will protect only against 
(westward) extras. The time of regular trains must 
be cleared. 

Under (3), protection against extras is not required. 
The time of regular trains must be cleared, 

When a work extra has been instructed by order to 
not protect against extra trains, and, afterward, it is 
desired to have it clear the track for (or protect itself 



196 TRAIN RULE 

after a certain hour against) a designated extra, an 
order may be given in the following form: 

(4) Work extra 292 clears (or protects against) 
Extra 76 east between "D" and "E" after 2:10 p.m. 

Under (4), extra 76 east must not enter the working 
limits before 2:10 p.m., and will then run expecting 
to find the work extra clear of the main track (or 
protect itself), as the order may require. 

To enable a work extra to work upon the time of a 
regular train, the following form will be used: 

(5) Work Extra 292 protects against No. 55 (or 
class trains), between "D" and "E." 

Under (5), the work extra may work upon the time 
of the train or trains mentioned in the order, and 
must protect itself against such train or trains, as pre- 
scribed by Rule 99. The regular train or trains re- 
ceiving the order will run expecting to find the work 
extra protecting itself. 

When a work extra is to be given exclusive right 
over all trains the following form will be used: 

(6) Work extra 292 has right over all trains be- 
tween "D" and "E" 7 p.m. to 12 night. 

This gives the work extra the exclusive right be- 
tween the points designated between the times named. 

Work extras must give way to all trains as promptly 
as practicable. 

Whenever extra trains are run over working limits, 
they must be given a copy of the order sent to the 
work extra. Should the working order instruct a 
work extra to not protect against extra trains in one 
or both directions, extra trains must protect as pre- 
scribed by Rule 99, against the work extra; if the 
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order indicate that the work extra is protecting itself 
against other trains, they will run expecting to find 
the work extra protecting itself. 

The working limits should be as short as practicable, 
to be changed as the progress of the work may require. 



Form J. — Holding Order 

Hold . 

Examples 

Hold No. 2. 

Hold all (or ward) trains. 

When a train has been so held it must not proceed 
until the order to hold is annulled, or an order given 
to the operator in the form: " may go." 

These orders will be addressed to the operator and 
acknowledged in the usual manner, and will be de- 
livered to conductors and enginemen of all trains 
affected. 

Form J will only be used when necessary to hold 
trains until orders can be given, or in case of emer- 
gency. 



Form K. — Annulling a Schedule or a Section 

of is annulled to . 



No. i of Feb. 29th is annulled "A" to "Z." 
2d No. 5 of Feb. 29th is annulled "E" to "G." 
The schedule or section annulled becomes void be- 
tween the points named and cannot be restored. 
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Form L. — Annulling an Order 

Order No. is annulled. 

Example 

Order No. 10 is annulled. 

If an order which is to be annulled has not been 
delivered to a train, the annulling order will be ad- 
dressed to the operator, who will destroy all copies of 
the order annulled but his own and write on that : 

Annulled by Order No. . 

An order which has been annulled must not be re- 
issued under its original number. 

Form M. — Annulling Part of an Order 

That part of Order No. reading is an- 
nulled. 

Example 

That part of Order No. 10 reading No. i meet No. 
2 at "S" is annulled. 

Form P. — Superseding an Order or a Part of an 

Order 

This order will be given by adding to prescribed 
forms the words "instead of ." 

(i) meet at instead of - — . 

(2) has right over to instead 

of . 
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(3) display signals for to instead 

of . 

Examples 

(1) No. 1 meet No. 2 at "C" instead of "B." 

(2) No. 1 has right over No. 2 "G" to "R" instead 
of "X." 

(3) No. 1 display signals for Eng. 85 "A" to "Z" 
instead of "G." 

An order which has been superseded must not be 
reissued under its original number. 



DIAGRAMS 



OF 



HAND, FLAG, AND LAMP 

SIGNALS 

ADOPTED APRIL 25, 1906 
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NOTE. 

The hand, or a flag, moved the same as the lamp, as 
illustrated in the following diagrams, gives the same 
indication. 
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Stop.— Swung across the track. See Rule la (a). 




PROCEED. — Raised and lowered vertically. See Rule 12 (*). 




Back. — Swung vertically in a circle at half arm's length a< 
the track. See Rules 12 {c) and 14 (h). 



»::- 




Train Has Parted. — Swung vertically in a circle a 
Ic-ngth across the iratk. Sec Rules 12 (rf) and 14 I 






/...../ 



-«. ft'",?/ 




Apply Air Brakes. — See Rule 12 (c). 
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DIAGRAMS 



OF 



TRAIN SIGNALS 

ADOPTED APRIL 25, 1906 



NOTES 

The diagrams are intended to illustrate the general 
location of the train signals, not the exact manner in 
which they are to be attached. 

Combination lamps with four illuminated colored 
faces are represented in the diagrams. 
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-; Running Forwahh bv Day as an Ext* a Thau 

White (lags at A A. See Rule 21. 




Engine Runmno Forward by Night as an Extra Tra 
While lights and white flags at A A See Rule 21. 




Engine Running Backward by Day as an Extra Ti 

Without Cabs ok at the Rear of a Train 

Pushing Cars. 

White flags at A A. Sec Rule ai. 

Green HaRS at B B, as markers. See Rule ly. 




Engine Running Backward by Night as an Extra Train, 

Without Cars or at the Rear of a Train 

Pushing Cars. 

White lights ;iut! ivhi'.e I'.ajj- al A A. See Rule 21. 

Lights at B B, as markers, showing green at side and in 

direction engine is moving ;nid red in i>|j)n>,iie direction. Set 

Rule 19. 

«13 




Engine Runninc Forward by Day Dispj.a- 
for a folloivinu sectiov. 
Green flags at A A. See Rule 20. 




Engine Running Forward at Nicht Displaying Sic half 

for a Following Section. 

Green lights and green flags at A A. Sec Rule 20. 




Engine Running Backward bv Day, Without Cars o: 
at the Rear of a Train Pushing Cars, and Dis- 
playing Signals fob a Following Section. 
Green flags al A A. See Rule 20. 
Green flags at B B, as markers. Sec Rule 19. 



il 


llf 



Engine Running Backward bv Night, Without Cars 
or at the Rear of a Train Pushing Cars, and Dis- 
playing Signals for a Following Section. 
Green lights and green flags al A A. See Rule 20. 
Lights at B B, as markers, showing green at side and in 

direction engine is moving and red in opposite direction. See 

817 




Train by Night While Running. 
is markers, showing green toward engine 
ir. Sec Rule 19. 




Rear or Train- u 




Rear of Train by Day. 
n (lags at A A, as markers. Sot 1 Kulc : 




f^j-9^ amA ^ 



Engine Running Forward by Day, Without Cabs e 
at the Rear of a Train Pushing Cars. 
Green flags, as markers. See Rule 19. 




seni:kr Cars Being Pushed by ax Engine by Night. 
White lighl on front .>f leading car. Src Rule a.]. 




Freight Cars Beinu Pushed by a: 
White light on front i.f leading ce 



Standard Train Order Blank for 19 Order. 




FORM 

19 



«aw COMPANY. 

TRAIN ORDER No » 











March 87 /$ OS 


To 


At 


/ 


(INITIALS.) 


-Opr.; 




««.AJf 



Oonduotor and Englneman must each have a copy of this order. 



Made Compute time s w p If. si** 0/m». 
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Standard Train Order Blank for 31 Order. 



room 

31 




(NAMK 










FORM 

31 






» COMPANY. 




TRAIN 


ORDER No. «• . 

Marc* t» 19 OS 


To 


At „ „ 


/ W&b) Opr.; ».« A M 


• 




Conductor and Entfneman must each have a copy of this order. 


Repeated at « to a If. 


Conductor 


Engineman 


Train 

46 


Made 


Time 


Opr. 


JOM* 


Brows 


CompUto 


HOua 


Black 












(Omit 








this column 








where 








Engineman 




> 




is not 








required 








to sign.) 
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GOOD, USEFUL BOOKS 



BRAZING AND SOLDERING 



BRAZING AND SOLDERING. By James P. Hobart. 
The only book that shows you just how to handle any job of 
brazing or soldering that comes along; tells you what mixture 
to use, how to make a furnace if you need one. Full of kiiiks. 
4th edition. 25 cents 



CHARTS 



BATTLESHIP CHART. An engraving which shows the 
details of a battleship as if the sides were of glass and you could 
see all the interior. The finest piece of work that has ever been 
done. So accurate that it is used at Annapolis for instruction 
purposes. Shows all details and gives correct name of every 
part. 28x42 inches — plate paper. 50 cents 

BOX CAR CHART. A chart showing the anatomy of a box 
car, having every part of the car numbered and its proper name 
given in a^reference list. 20 cents 

GONDOLA CAR CHART. A chart showing the anatomy 
of a gondola car, having every part of the car numbered and its 
proper reference name given in a reference list. 20 cents 

P ASSEN GER CAR CHART. A chart showing the anatomy 
of a passenger car, having every part of the car numbered and its 
proper name given in a reference list. 20 cents 

TRACTIVE POWER CHART. A chart whereby you can 
find the tractive power or drawbar pull of any locomotive, 
without making a figure. Shows what cylinders are equal, how 
driving wheels and steam pressure affect the power. What sized 
engine you need to exert a given drawbar pull or anything you 
desire in this line. 50 cents 



WESTINGHOUSE AIR-BRAKE CHARTS. Chart I.— 
Shows (in colors) the most modern Westinghouse High Speed 
and Signal Equipment used on Passenger Engines, Passenger 
Engine Tenders, and Passenger Cars. Chart II. — Shows (in 
colors) the Standard "Westinghouse E.c\\x\^TCveT\X. icrc "^xw&fc. 
and Switch Engines, Freight and SvMcYt "E.ti«tt\fe 1tue««, ^Sl 
Freight Cars. Price for the set, *»««ex% 



CHEMISTRY 

HENLEY'S TWENTIETH CENTURY BOOK OF 
RECEIPTS, FORMULAS AND PROCESSES. Edited by 
Gardner D. Hiscox. The most valuable Techno-chemical 
Receipt Book published, including over 10,000 selected scientific 
chemical, technological, and practical receipts and processes. 
See page 34 for full description of this book. S3.00 

CIVIL ENGINEERING 

HENLEY'S ENCYCLOPEDIA OF PRACTICAL EN- 
GINEERING AND ALLIED TRADES. Edited by Joseph 
G. Horner, A.M. I., M.E. This set of five volumes contains 
about 2,500 pages with thousands of illustrations, including dia- 

frammatic and sectional drawings with full explanatory details. 
t covers the entire practice of Civil and Mechanical Engineering. 
It tells you all you want to know about engineering and tells it 
so simply, so clearly, so concisely that one cannot help but 
understand. •6.00 per volume or •35.00 for complete set of five 
volumes. 
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COKE-MODERN COKING PRACTICE; INCLUDING 
THE ANALYSIS OF MATERIALS AND PRODUCTS. 

By T. H. Byrom, Fellow of the Institute of Chemistry, Fellow 
of The Chemical Society, etc., and J. E. Christopher, Member 
of the Society of Chemical Industry, etc. A handbook for 
those engaged in Coke manufacture and the recovery of By- 
products. Fully illustrated with folding plates. 

The subject of Coke Manufacture is of rapidly increasing in- 
terest and significance, embracing as it does the recovery of 
valuable by-products in which scientific control is of the first 
importance. It has been the aim of the authors, in preparing 
this book, to produce one which shall be of use and benefit to 
those who are associated with, or interested in, th§ modern de- 
velopments of the industry. 

Contents: Chap. I. Introductory. Chap. II. General Classi- 
fication of Fuels. Chap. III. Coal Washing. Chap. IV. The 
Sampling and Valuation of Coal, Coke, etc. Chap. V. The 
Calorific Power of Coal and Coke. Chap. VI. Coke Ovens. 
Chap. VII. Coke Ovens, continued. Chap. VIII. Coke Ovens, 
continued. Chap. IX. Charging and Discharging of Coke Ovens. 
Chap. X. Cooling and Condensing Plant. Chap. XI. Gas Ex- 
hausters. Chap. XII. Composition and Analysis of Ammoniacal 
Liquor. Chap. XIII. Working up of Ammoniacal Liquor. 
Chap. XIV. Treatment of Waste Gases from Sulphate Plants. 
Chap. XV. Valuation of Ammonium Sulphate. Chap. XVI. 
Direct Recovery of Ammonia from Coke Oven Gases. Chap. 
XVII. Surplus Gas from Coke Oven. Useful Tables. Very 
fully illustrated. •3.50 net 

COMPRESSED AIR 



COMPRESSED AIR IN ALL ITS APPLICATIONS By 

Gardner D. Hiscox. This is the most complete book on the 

subject of Air that has ever been issued, and its thirty-five 

chapters include about every phase of the subject one can think 

of. It may be called ;m encyclopedia oi conv$T«sseA sic. It is 

o, \r\ 

e ma 

<->loth bound; S5.00, Half morocco, 



CONCRETE 

ORNAMENTAL CONCRETE WITHOUT MOLDS, By A. A. 

Houghton. The process for making ornamental concrete with- 
out molds, has long been held as a secret and now, for the first 
time, this process is given to the public. The book reveals the 
secret and is the only book published which explains a simple, 
practical method whereby the concrete worker is enabled, by 
employing wood and metal templates of different designs, to 
mold or model in concrete any Cornice, Archivolt, Column, 
Pedestal, Base Cap, Urn or Pier in a monolithic form — right 
upon the job. These may be molded in units or blocks, and 
then built up to suit the specifications demanded. This work 
is fully illustrated, with detailed engravings. S2.00 

POPULAR HAND BOOK FOR CEMENT AND CON- 
CRETE USERS, By Myron H. Lewis, C.E. This is a con- 
cise treatise of the principles and methods employed in the 
manufacture and use of cement in all classes of modern works. 
The author has brought together in this work, all the salient 
matter of interest to the user of concrete and its many diversified 
products. The matter is presented in logical and systematic 
order, clearly written, fully illustrated and free from involved 
mathematics. Everything of Value to the concrete user is given. 
Among the chapters contained in the book are: I. Historical 
Development of the Uses of Cement and Concrete. II. Glossary 
of Terms employed in Cement and Concrete work. III. Kinds 
of Cement employed in Construction. IV. Limes, Ordinary and 
Hydraulic. V. Lime Plasters. VI. Natural Cements. VII. 
Portland Cements. VIII. Inspection and Testing. IX. Adul- 
teration; or Foreign Substances in Cement. X. Sand, Gravel 
and Broken Stone. XL Mortar. XII. -Grout. XIII. Con- 
crete (Plain). XIV. Concrete (Reinforced). XV. Methods 
and Kinds of Reinforcements. XVI. Forms for Plain and Re- 
inforced Concrete. XVII. Concrete Blocks. XVIII. Arti- 
ficial Stone. XIX. Concrete Tiles. XX. Concrete Pipes and 
Conduits. XXI. Concrete Piles. XXII. Concrete Buildings. 
XXIII. Concrete in Water Works. XXIV. Concrete in Sewer 
Works. XXV. Concrete in Highway Construction. XXVI. 
Concrete Retaining Walls. XXVII. Concrete Arches and 
Abutments. XXVIII. Concrete in Subway and Tunnels. 
XXIX. Concrete in Bridge Work. XXX. Concrete in Docks 
and Wharves. XXXI. Concrete Construction under Water. 
XXXII. Concrete on the Farm. XXXIII. Concrete Chimneys. • 
XXXIV. Concrete for Ornamentation. XXXV. Concrete 
Mausoleums and Miscellaneous Uses. XXXVI. Inspection for 
Concrete Work. XXX VI I. Waterproofing Concrete Work. 
XXXVIII. Coloring and Painting Concrete Work. XXXIX. 
Method of Finishing Concrete Surfaces. XL. Specifications and 
Estimates for Concrete Work. 92.60 

D ICTIONARIES . 

STANDARD ELECTRICAL DICTIONARY. By T. 

O'Conor Sloane. An indispensable work to all interested in 
electrical science. Suitable alike for the student and profession- 
al. A practical hand-book of reference containing definitions 
of about 5,000 distinct words, terms and phrases. The defini- 
tions are terse and concise and include every term used in electri- 
cal science. Recently issued. An entirely new edition. Should. 
be in the possession of all who desire \o Vee^ «fcrce&sX. "wiJCb. "&nss. 
progress of this branch of science. Compete, «stMs«fc ^^Jg*^ 
veniert. 682 pages— 3 93 illustrations. -*»*•■ 



DIES— METAL WORK 

DIES. THEIR CONSTRUCTION AND USB FOB THE 
MODERN WORKING OF SHEET METALS. By J. V. 

Wood worth. A new book by a practical man, for those who 
wish to know the latest practice in the working of sheet metals. 
It shows how dies are designed, made and used, and those who 
are engaged in this line of work can secure many valuable sug- 
gestions. $3.00 

PUNCHES, DIES AND TOOLS FOR MANUFACTUR- 
ING IN PRESSES. By J. V. Wood worth. An encyclo- 
pedia of die-making, punch-making, die-sinking, sheet-metal 
working, and making of special tools, subpresses, devices and 
mechanical combinations for punching, cutting, bending, form- 
ing, piercing, drawing, compressing, and assembling sheet- 
metal parts and also articles of other materials in machine 
tools. This is a distinct work from the author's book entitled 
"Dies; Their Construction and Use." 500 pages, 700 engrav- 
ings. §4.00 

DRAWING— SKETCHING PAPER 



LINEAR PERSPECTIVE SELF-TAUGHT. By Herman 
T. C. Kraus. This work gives the -theory and practice of linear 
perspective, as used in architectural, engineering, and mechanical 
drawings. Persons taking up the study of the subject by them- 
selves, without the aid of a teacher, will be able by the use of the 
instruction given to readily grasp the subject, and by reason- 
able practice become good perspective draftsmen. The arrange- 
ment of the book is good; the plate is on the left-hand, while the 
descriptive text follows on the opposite page, so as to be readily 
referred to. The drawings are on sufficiently large scale to show 
the work clearly and are plainly figured. The whole work makes 
a very complete course on perspective drawing, and will be 
found of great value to architects, civil and mechanical engineers, 
patent attorneys, art designers, engravers, and draftsmen. 9%. ISO 

PRACTICAL PERSPECTIVE. By Richards and Colvin. 
Shows just how to make all kinds of mechanical drawings in the 
only practical perspective isometric. Makes everything plain 
so that any mechanic can understand a sketch or drawing in 
this way. Saves time in the drawing room and mistakes in the 
shops. Contains practical examples of various classes of work. 

50 cents 

SELF-TAUGHT MECHANICAL DRAWING AND ELE- 
MENTARY MACHINE DESIGN. By F. L. Sylvester, M.E., 
Draftsman, with additions by Erik Oberg, associate editor of 
"Machinery." A practical elementary treatise on Mechanical 
Drawing and Machine Design, comprising the first principles of 
geometric and mechanical drawing, workshop mathematics, 
mechanics, strength of materials and the calculation and design 
of machine details, compiled for the use of practical mechanics 
and young draftsmen. S2.00 

A NEW SKETCHING PAPER. A new specially ruled paper 
to enable you to make sketches or drawings in isometric per- 
spective without any figuring or fussing. It is being used for 
shop details as well as for assembly drawings, as Sx ttvate^ on^ 
sketch do the work oi three, and no wor\acnan can Yve\\> «**&>% 
Just what is wanted. Pads of 40 sheets, 6 x 9\ncnes,^& a»xi\.%. 
P*ds of 40 sheets. 9x12 inches, ** **** 



ELECTRICITY 



ARITHMETIC OF ELECTRICITY. By Prof. T. O'Conor 
Sloane. A practical treatise on electrical calculations of all 
kinds reduced to a series of rules, all of the simplest forms, and 
involving only ordinary arithmetic; each Tule illustrated by 
one or more practical problems, with oetafled solution of each 
one. This book is classed among the most useful works pub- 
lished on the science of electricity fevering as it does the mathe- 
matics of electricity in a manner that will attract the attention 
of those who are not familiar with algebraical formulas. 160 
pages. tl.00 

COMMUTATOR CONSTRUCTION. By Wm. Baxter, 
Jr. The business end of any dynamo or motor of the direct 
current type is the commutator. This book goes into the de- 
signing, building, and maintenance of commutators, shows 
how to locate troubles and how to remedy them; everyone who 
fusses with dynamos needs this. 25 cents 

DYNAMO BUILDING FOR AMATEURS, OR HOW TO 
CONSTRUCT A FIFTY WATT DYNAMO. By Arthur 
J. Weed, Member of N. Y. Electrical Society. This book is a 
practical treatise showing in detail the construction of a small 
dynamo or motor, the entire machine work of which can be done 
on a small foot lathe. 

Dimensioned working drawings are given for each piece of 
machine work and each operation is clearly described. 

This machine when used as a dynamo has an output of fifty 
watts; when used as a motor it will drive a small drill press or 
lathe. It can be used to drive a sewing machine on any and all 
ordinary work. 

The book is illustrated with more than sixty original engrav- 
ings snowing the actual construction of the different parts. Paper. 

Paper 50 cents Cloth SI .00 

ELECTRIC FURNACES AND THEIR INDUSTRIAL 
APPLICATIONS. By J. Wright. This is a book which will 
prove of interest to many classes of people; the manufacturer 
who desires to know what product can be manufactured success- 
fully in the electric furnace, the chemist who wishes to post 
himself on the electro-chemistry, and the student of science 
who merely looks into the subject from curiosity. 288 pages. 

$3.00 

ELECTRIC LIGHTING AND HEATING POCKET 
BOOK. By Sydney F. Walker. This book puts in conven- 
ient form useful information regarding the apparatus which is 
likely to be attached to the mains of an electrical company. 
Tables of units and equivalents are included and useful electrical 
laws and formulas are stated. 43 8 pages, 3 00 engravings. S3. 00 

ELECTRIC TOY MAKING, DYNAMO BUILDING, AND 
ELECTRIC MOTOR CONSTRUCTION. This work treats 
of the making at home of electrical toys, electrical apparatus, 
motors, dynamos, and instruments \n getvetaX, axv&Ss &«sv!B&ft&.\» 
bring within the reach of young and o\d \.Yve tcraiv&a£\.>xrc cPl «asv- 
uine and useful electrical appliances, ifcs WS»- ^v&S ^Sk 



ELECTRIC WIRING, DIAGRAMS AND SWITCH- 
BOARDS. By Newton Harrison. This is the only complete 
work issued snowing and telling you what you should know 
about direct and alternating current wiring. It is a ready 
reference. The work is free from advanced technicalities and 
mathematics. Arithmetic being used throughout. It is in every 
respect a handy, well-written, instructive, comprehensive 
volume on wiring for the wireman, foreman, contractor or elec- 
trician. 272 pages, 105 illustrations. 91.50 

"ELECTRICIAN'S HANDT BOOK. By Prop. T. O'Conor 
Sloane. This work is intended for the practical electrician, 
who has to make things go. The entire field of Electricity is 
covered within its pages. It contains no useless theory; every- 
thing is to the point. It teaches you just what you should 
know about electricity. It is the standard work published on 
the subject. Forty-one cbapters, 610 engravings, handsomely 
bound in red leather with titles and edges in gold. 93.50 

ELECTRICITY IN FACTORIES AND WORKSHOPS, 
ITS COST AND CONVENIENCE. By Arthur P. Haslam. 
A practical book for power producers and power users showing 
what a convenience the electric motor, in its various forms, has 
become to the modern manufacturer. It also deals with the 
conditions which determine the cost of electric driving, and 
compares this with other methods of producing and utilizing 
power. 312 pages. Very fully illustrated. 92.50 

ELECTRICITY SIMPLIFIED. By Prof. T. O'Conor 
Sloane. The object of "Electricity Simplified" is to make the ' 
subject as plain as possible and to show what the modern con- 
ception of electricity is; to show how two plates of different ] 
metals immersed in acid can send a message around the globe; , 
to explain how a bundle of copper wire rotated by a steam engine 
can be the agent in lighting our streets, to tell what the volt, ohm ' 
and ampere are, and what high and low tension mean; and tc 
answer the questions that perpetually arise in the mind in this 
age of electricity. 172 pages. Illustrated. 91. OO 

HOW TO BECOME A SUCCESSFUL ELECTRICIAN. 

By Prop. T. O'Conor Sloane. An interesting book from cover 
to cover. Telling in simplest language the surest and easiest way 
to become a successful electrician. The studies to be followed:, 
methods of work, field of operation and the requirements of the 
successful electrician are pointed out and fully explained. 
202 pages. Illustrated. 91.00 

MANAGEMENT OF DYNAMOS. By Lummis-Pater- 
son. A handbook of theory and practice. This work is arranged 
in three parts. The first part covers the elementary theory of 
the dynamo. The second part, the construction and action of 
the different classes of dynamos in common use are described; 
while the third part relates to such matters as affect the prac- 
tical management and working of dynamos and motors. 292 
pages, 117 illustrations. 91. 50 

STANDARD ELECTRICAL DICTIONARY. By Prof. T. 
O'Conor Sloans. A practical handbook oi xeietence contain- 
ing definitions of about 5 ,000 distinct -woxda, tercas axv^ \>\vras«s». 
The definitions are terse and concise and mcXxxde e.Nex^j ^^ 
used in electrical science. 682 pages, 39* \\\osXxa\ioo&. *»^ 

& 



the practical side of things. All sorts and conditions of dynamos, 
connections and circuits are shown by diagram and illustrate 
just how the switchboard should be connected. Includes direct 
and alternating current boards, also those for arc lighting, in- 
candescent, and power circuits. Special treatment on high 
voltage boards for power transmission. 190 pages. Illustrated. 

$1.60 

TELEPHONE CONSTRUCTION, INSTALLATION, 
WIRING, OPERATION AND MAINTENANCE. By W. H. 

Radclippe and H. C. Cushing. This book gives the principles 
of construction and operation of both the Bell and Independent 
instruments; approved methods of installing and wiring them; 
the means of protecting them from lightning and abnormal cur- 
rents; their connection together for operation as series or bridg- 
ing stations; and rules for their inspection and maintenance. 
Line wiring and the wiring and operation of special telephone 
systems are also treated. 180 pages, 125 illustrations. S1.00 

WIRING A HOUSE. By Herbert Pratt. Shows a house 
already built; tells just how to start about wiring it. .Where to 
begin; what wire to use; how to run it according to insurance 
rules, in fact just the information you need. Directions apply 
equally to a shop. Fourth edition. 25 cents 

WIRELESS TELEPHONES AND HOW THEY WORK. 

By James Erskine-Murray. This work is free from elaborate 
details and aims at giving a clear survey of the way in which 
Wireless Telephones work. It is intended for amateur workers 
and for those whose knowledge of Electricity is slight. Chap- 
ters contained: How We Hear — Historical — The Conversion of 
Sound into Electric Waves — Wireless Transmission — The Pro- 
duction of Alternating Currents of High Frequency — How the 
Electric Waves are Radiated and Received — The Receiving 
Instruments — Detectors — Achievements and Expectations — 
Glossary of Technical Work. Cloth. «1.00 



ENAMELING 



HENLEY'S TWENTIETH CENTURY RECEIPT BOOK. 

Edited by Gardner D. Hiscox. A work of 10,000 practical 
receipts, including enameling receipts for hollow ware, for 
metals, for signs, for china and porcelain, for wood, etc. Thor- 
ough and practical. See page 24 for full description of this book. 

63.00 

FACTORY MANAG EMEN T, ETC. 

MODERN MACHINE SHOP CONSTRUCTION, EQUIP- 
MENT AND MANAGEMENT. By O. E. Perrigo, M.E. A 
work designed for the practical and every-day use of the Archi- 
tect who designs, the Manufacturers who build, the Engineers 
who plan and equip, the Superintendents who organize and 
direct, and for the information of every stockholder, director, 
officer, accountant, clerk, supermtendetY^, iotemaxv, •a.-cA ^n<s^- 
man of the modern machine sYvop aivd ma.u^^^axva.'i ""^"^i **_ 
Industrial America. ***** 



FUEL 

COMBUSTION OF COAX AND THE PRETENTION 
OF SMOKE. By Wm. M. Barr. To be a success a fireman 
must be "Light on Coal." He must keep his fire in good con- 
dition, and prevent, as far as possible, the smoke nuisance. 
To do this, he should know how coal burns, how smoke is formed 
and the proper burning of fuel to obtain the best results. He 
can learn this, and more too, from Barr's "Combustion of Coal." 
It is an absolute authority on all questions relating to the Firing 
of a Locomotive. Nearly 3 50 pages, fully illustrated. S1.00 

SMOKE PRETENTION AND FUEL ECONOMY. By 

Booth and Kershaw. As the title indicates, this book of 197 
pages and 75 illustrations deals with the problem of complete 
combustion, which it treats from the chemical and mechanical 
standpoints, besides pointing out the economical and humani- 
tarian aspects of the question. $2.50 



GAS ENGINES AND GAS 



CHEMISTRY OF GAS MANUFACTURE. By H. M. 

Royles. A practical treatise for the use of gas engineers, gas 
managers and students. Including among its contents — Prepa- 
rations of Standard Solutions, Coal, Furnaces, Testing and 
Regulation. Products of Carbonization. Analysis of Crude Coal 
Gas. Analysis of Lime. Ammonia. Analysis of Oxide of Iron. 
Naphthalene. Analysis of Fire-Bricks and Fire-Clay. Weldom 
and Spent Oxide. Photometry and Gas Testing. Carbur- 
etted Water Gas. Metrooolis Gas. Miscellaneous Extracts. 
Useful Tables. S4.50 

GAS ENGINE CONSTRUCTION, Or How to Build a Half- 
Horse-power Gas Engine. By Parsell and Weed. A prac- 
tical treatise describing the theory and principles of the action of 
gas engines of various types, and the design and construction of a 
half-horse-power gas engine, with illustrations of the work in 
actual progress, together with dimensioned working drawings giv- 
ing clearly the sizes of the various details. 300 pages. $2.50 

GAS, GASOLINE, AND OIL. ENGINES. By Gardner D. 

Hiscox. Just issued, 18th revised and enlarged edition.^ Every 
user of a gas engine needs this book. Simple, instructive, and 
right itp-to-date. The only complete work on the subject. Tells 
all about the running and management of gas, gasoline and oil 
engines as designed and manufactured in the United States. 
Explosive motors for stationary, marine and vehicle power are 
fully treated, together with illustrations of their parts and tabu- 
lated sizes, also their care and running are included. Electric 
Ignition by Induction Coil and Jump Sparks are fully explained 
and illustrated, including valuable information on the testing for 
economy and power and the erection of power plants. 

The special information on producer and suction gases in- 
cluded cannot fail to prove of value to all interested in the gen- 
eration of producer gas and its utilization in gas engines. 

The rules and regulations of the Board of Fire Underwriters 

in regard to the installation and management of Gasoline Motors 

is given in full, suggesting the safe installation of explosive motor 

power. A list of United States Patents issued on. Cj^%, CjbskKyca 

and Oil Engines and their adjuncts from 1&7 s to &a\e\* VcvcVa&*cv. 

**°* pages. 410 engravings. tft.TO -***. 
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MODERN GAS ENGINES AND PRODUCER GAS 
PLANTS. By R. E. Mathot, M.E. A practical treatise of 
|ao pages, fully illustrated by 175 detailed illustrations, setting 
_orth the principles of gas engines and producer design, the selec- 
tion and installation of an engine, conditions of perfect opera- 
tion, producer-gas engines and their possibilities, the care of gas 
engines and producer-gas plants, with a chapter on volatile 
hydrocarbon and oil engines. This book has been endorsed by 
Dugal Clerk as a most useful work for all interested in Gas Engine 
installation and Producer Gas. 82.50 

GEARING AND CAMS 



BETEL GEAR TABLES. By D. Ag. Engstrom. No one 
who has to do with bevel gears in any way should be without 
this book. The designer and draftsman will find it a great con- 
venience, while to the machinist who turns up the blanks or cuts 
the teeth, it is invaluable, as all needed dimensions are given 
and no fancy figuring heed be done. 81.00 

CHANGE GEAR DEVICES. By Oscar E. Perrigo. A 
book for every designer, draftsman and mechanic who is inter- 
ested in feed changes for any kind of machines. This shows what 
has been done and how. Gives plans, patents and all information 
that you need. Saves hunting through patent records and rein- 
venting old ideas. A standard work of reference. 81.00 

DRAFTING OF CAMS. By Louis Rouillion. The 
laying out of cams is a serious problem unless you know how to 
go at it right. This puts you on the right road for practically 
any kind of cam you are likely to run up against. 35 cents 

HYDRAULICS 

HYDRAULIC ENGINEERING. By Gardner D. Hiscox. 
A treatise on the properties, power, and resources of water for all 
purposes. Including the measurement of streams; the flow of 
water in pipes or conduits; the horse-power of falling water; 
turbine and impact water-wheels; wave-motors, centrifugal, 
reciprocating, and air-lift pumps. With 300 figures and dia- 
grams and 36 practical tables. 320 pages. 84.00 



ICE AND REFRIGERATION 



POCKET BOOK OF REFRIGERATION AND ICE MAK- 
ING, By A. J. Wallis-Taylor. This is one of the latest and 
most comprehensive reference books published on the subject 
of refrigeration and cold storage. It explains the properties and 
refrigerating effect of the different fluids in use, the manage- 
ment of refrigerating machinery and the construction and insula- 
tion of cold rooms with their required pipe surface for different 
degrees of cold; freezing mixtures and non-freezing brines, 
temperatures of cold rooms for all kinds of provisions, cold 
storage charges for all classes of goods, ice making and storage of 
ice, data and memoranda for constant teietetvc^Xs^ x«&cv^yac«!uco%, 
engineers, with nearly one "hundred ta\fte& cQftta.vc&ci% ■N*fioas&3» 
references to every fact and cond\t\otlT«^Y^c«l^\^^«^Vo»^s^^^g^ 
and operation of a refrigerating p\ant. * 



INVENTIONS— PATENTS 

INVENTOR'S MANUAL, HOW TO MAKE A PATENT 
PAY. This is a book designed as a guide to inventors in per- 
fecting their inventions, taking oat their patents, and disposing 
of them. It is not in any sense a Patent Solicitor's Circular, 
nor a Patent Broker's Advertisement. No advertisements of any 
description appear in the work. It is a book containing a quarter 
of a century's experience of a successful inventor, together with 
notes based upon the experience of many other inventors, tl.00 

LATHE PRACTICE 



MODERN AMERICAN LATHE PRACTICE. By Oscar 
E. Pbrrigo. An up-to-date book on American Lathe Work, 
describing and illustrating the very latest practice in lathe and 
boring-mill operations, as well as the construction of and latest 
developments in the manufacture of these important classes of 
machine tools. 300 pages, fully illustrated. $2.50 

PRACTICAL METAL TURNING. By Joseph Q. Horner. 
A work of 404 pages, fully illustrated, covering in a comprehen- 
sive manner the modern practice of machining metal parts in 
the lathe, including the regular engine lathe, its essential design, 
its uses, its tools, its attachments, and the manner of holding the 
work and performing the operations. The modernized engine 
lathe, its methods, tools, and great range of accurate work. The 
Turret Lathe, its tools, accessories and methods of performing 
its functions. Chapters on special work, grinding, tool holders, 
speeds, feeds, modern tool steels, etc., etc. S3.50 

TURNING AND BORING TAPERS. By Fred H. Col- 
vin. There are two ways to turn tapers; the right way and 
one other. This treatise has to do with the right way: it tells 
you how to start the work properly, how to set the lathe, what 
tools to use and how to use them, and forty and one other little 
things that you should know. Fourth edition. 25 cents 

LIQUID AIR 

LIQUID AIR AND THE LIQUEFACTION OF GASES. 

By T. O'Conor Sloane. Theory, history, biography, practical 
applications, manufacture. 365 pages. Illustrated. $2.00 

LOCOMOTIVE ENGINEERING 



AIR-BRAKE CATECHISM. By Robert H. Blackall. 

This book is a standard text book. It covers the Westinghouse 

Air-Brake Equipment, including the No. 5 and the No. 6 E T 

Locomotive Brake Equipment; the K (Quick-Service) Triple 

Valve for Freight Service- and the Cross-Corn pound Pump. 

The operation of all parts of the apparatus is explained in detail, 

and a practical way of finding their peculiarities and defects, 

with a proper remedy, is given. It contains 2,000 questions with 

their answers, which will enable any railroad man to pass any 

examination on the subject of Air Brakes. "Endorsed. «&d vowA. 

by air-brake instructors and examiners on neaxVy every t«&- 

road in the United States. 23d Edition. 3%o WL«» ™k* 

illustrated with folding plates and diagrams. i».v» 
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• AMERICAN COMPOUND LOCOMOTIVES. By Fred 
H. Colvin. The most complete book on compounds published. 
Shows all types, including the balanced compound. Makes 
everything clear by many illustrations, and shows valve setting, 
breakdowns and repairs. 142 pages. $1.00 

APPLICATION OF HIGHLY SUPERHEATED STEAM 
TO LOCOMOTIVES. By Robert Garbe. A practical book. 
Contains special chapters on Generation of Highly Superheated 
Steam; Superheated Steam and the Two-Cylinder Simple 
Engine; Compounding and Superheating: Designs of Locomotive 
Superheaters; Constructive Details of Locomotives using Highly 
Superheated Steam; Experimental and Working Results. Illus- 
trated with folding plates and tables. $2.50 

COMBUSTION OF COAL AND THE PREVENTION * 
OF SMOKE. By Wm. M. Barr. To be a success a fireman 
must be "Light on Coal." He must keep his fire in good con- 
dition, and prevent as far as possible, the smoke nuisance. 
To do this, he should know how coal burns, how smoke is formed 
and the proper burning of fuel to obtain the best results. He 
can learn this, and more too, from Barr's "Combination of Coal." 
It is an absolute authority on all questions relating to the Firing 
of a Locomotive. Nearly 350 pages, fully illustrated. $1.00 

LINK MOTIONS, VALVES AND VALVE SETTING. By 

Fred H. Colvin, Associate Editor of "American Machinist. 
A handy book that clears up the mysteries of valve setting. 
Shows the different valve gears in use, how they work, and why. 
Piston and slide valves of different types are illustrated* and 
explained. A book that every railroad man in the motive- 
power department ought to have. Fully illustrated. BO cents. 

LOCOMOTIVE BOILER CONSTRUCTION. By Frank 
A. Kleinhans. The only book showing how locomotive 
boilers are built in modern shops. Shows all types of boilers 
used; gives details of construction; practical facts, such as 
life of riveting punches and dies, work done per day, allowance 
for bending and flanging sheets and other data that means dol- 
lars to any railroad man. 421 pages, 334 illustrations. Six 
folding plates. $3.00 

LOCOMOTIVE BREAKDOWNS AND THEIR REM- 
EDIES. By Geo. L. Fowler. Revised by Wm. W. Wood, 
Air-Brake Instructor. Just issued 1910 Revised pocket edition. 
It is out of the question to try and tell you about every subject 
that is covered in this pocket edition of Locomotive Breakdowns. 
Just imagine all the common troubles that an engineer may ex- 
pect to happen some time, and then add all of the unexpected 
ones, troubles that could occur, but that you had never thought 
about, and you will find that they are all treated with the very 
best methods of repair. Walschaert Locomotive Valve Gear 
Troubles, Electric Headlight Troubles, as well as Questions and 
Answers on the Air Brake are all included. 294 pages. Fully 
illustrated. 81.00 

LOCOMOTIVE CATECHISM. By Robert Grimshaw. 
27th revised and enlarged edition. This may well be called an 
encyclopedia of the locomotive. CoTita\T\& ovex ^000 v^assvvoa.- 
tion questions with their answers, vacXudv&v, scmovvVL 'Oaectv 'Coss**. 
asked at the First, Second and Tnsxd ^eaf* ^axaas^^£^ 
8*S pages, 43 7 illustrations and 3 icAdvns \£ta!U»» ^** 



NEW YORK AIR-BRAKE CATECHISM. By Robehi 
H. Blackall. This is a complete treatise on the New York 
Air-Brake and Air-Signalling Apparatus, giving a detailed de- 
scription of all the parts, their operation, troubles, and the 
methods of locating and remedying the same. 200 pages, fully 
illustrated. SI. 00 

POCKET-RAILROAD DICTIONARY AND YADE ME- 
CUftf. By Fred H. Colvin, Associate Editor "American 
Machinist." Different from any book you ever saw. Gives clear 
and concise information on just the points you are interested in. 
It's really a pocket dictionary 1 ! fully illustrated, and so arranged 
that you can find just what you want in a second without an 
index. Whether you are interested in Axles or Acetylene; Com- 
pounds or Counter Balancing; Rails or Reducing Valves; Tires 
or Turntables, you'll find them in this little book. It's very 
complete. Flexible cloth cover, 200 pages. SI. 00 

TRAIN RUIZES AND DESPATCHING. By H. A. D albt. 
Contains the standard code for both single and double track and 
explains how trains are handled under all conditions. Gives all 
signals in colors, is illustrated wherever necessary, and the 
most complete book in print on this important subject. Bound 
in fine seal flexible leather. 22 1 pages. S1.50 

WAJLSCHAERT LOCOMOTIVE VALVE GEAR. By 

Wm. W. Wood. If you would thoroughly understand the 
Walschaert Valve Gear, you should possess a copy of this book. 
The author divides the subject into four divisions, as follows: 
I. Analysis of the gear. II. Designing and erecting of the gear 
III. Advantages of the gear. IV. Questions and answers re 
lating to the Walschaert Valve Gear. This book is specially valu- 
able to those preparing for promotion. Nearly 200 pages. S1.50 

WESTINGHOUSE E T AIR-BRAKE INSTRUCTION 
POCKET BOOK CATECHISM. By Wm. W. Wood, Air-Brak* 
Instructor. A practical work containing examination questions 
and answers on the E T Equipment. Covering what the E T 
Brake is. How it should be operated. What to do when de- 
fective. Not a question can be asked of the engineman up for 
promotion on either the No. 5 or the No. 6 E T equipment that 
is not asked and answered in the book. If you want to thor- 
oughly understand the E T equipment get a copy of this book. 
It covers every detail. Makes Air- Brake troubles and examina- 
tions easy. Fully illustrated with colored plates, showing 
various pressures. S2.00 



MACHINE SHOP PRACTICE 



AMERICAN TOOL. MAKING AND INTERCHANGE- 
ABLE MANUFACTURING. By J. V. Woodworth. A 
practical treatise on the designing, constructing, use, and in- 
stallation of tools, jigs, fixtures, devices, special appliances, 
sheet-metal working processes, automatic mechanisms, and 
labor-saving contrivances; together with their use in the lathe 
milling machine, turret lathe, screw machine, boring mill, power 
press, drill, subpress, drop hammer, etc., lot the working of 
metals, the production of interchangeable macfovaa \>ax\&, mA 
the manufacture of repetition articles oi me\a\. s^ ^****x 
600 Muatr&tioxia. %fc«Sfc 



HENLEY'S ENCYCLOPEDIA OF PRACTICAL EN- 
GINEERING AND ALLIED TRADES. Edited by Joseph 
G. Horner. A.M.I.Mech.I. This work covers the entire prac- 
tice of Civil and Mechanical Engineering. The best known ex- 
perts in all branches of engineering have contributed to these 
volumes. The Cyclopedia is admirably well adapted to the needs 
of the beginner and the self-taught practical man, as well as the 
mechanical engineer, designer, draftsman, shop superintendent, 
foreman and machinist. 

It is a modern treatise in five volumes. Handsomely bound 
in Half Morocco, each volume containing nearly 500 pages, with 
thousands of illustrations, including diagrammatic and sectional 
drawings with full explanatory details. $25.00 for the com- 
plete set of five volumes. S6.00 per volume, when ordered singly. 

MACHINE SHOP ARITHMETIC. By Colvin-Cheney. 
Most popular book for shop men. Shows how all shop problems 
are worked out and "why." Includes change gears for cutting 
any threads; drills, taps, shink and force fits; metric system 
of measurements and threads. Used by all classes of mechanics 
and for instruction of Y.„M. C. A. and other schools. Fifth 
edition. 13 1 pages. 50 cents 

MECHANICAL MOVEMENTS, POWERS, AND DE- 
VICES. By Gardner D. Hiscox. This is a collection of 1890 
engravings of different mechanical motions and appliances, ac- 
companied by appropriate text, making it a book of great value 
to the inventor, the draftsman, and to all readers with mechanical 
tastes. The book is divided into eighteen sections or chapters 
in which the subject matter is classified under the following 
heads: Mechanical Powers, Transmission of Power, Measurement 
of Power, Steam Power, Air Power Appliances, Electric Power 
and Construction, Navigation and Roads, Gearing, Motion and 
Devices, Controlling Motion, Horological, Mining, Mill and 
Factory Appliances, Construction and Devices, Drafting Devices, 
Miscellaneous Devices, etc. nth edition. 400 octavo pages. 

•2.60 

MECHANICAL APPLIANCES, MECHANICAL MOVE- 
MENTS AND NOVELTIES OF CONSTRUCTION. By 

Gardner D. Hiscox. This is a supplementary volume to the 
one upon mechanical movements. Unlike the first volume, 
which is more elementary in character, this volume contains 
illustrations and descriptions of many combinations of motions 
and of mechanical devices and appliances found in different lines 
of Machinery. Each device being shown by a line drawing with 
a description showing its working parts and the method of opera- 
tion. From the multitude of devices described, and illustrated, 
might be mentioned, in passing, such items as conveyors and 
elevators, Prony brakes, thermometers, various types of boilers, 
solar engines, oil-fuel burners, condensers, evaporators, Corliss 
and other valve gears, governors, gas engines, water motors of 
various descriptions, air ships, motors and dynamos, automobile 
and motor bicycles, railway block signals, car couples, link and 
gear motions, ball bearings, breech block mechanism for heavy 
guns, and a large accumulation of others of equal importance. 
1,000 specially made engravings. 396 octavo pages. 92,50 

QPETIAT ACETD These two volumes sell for $2.50 eactu 
orLL1AL urrLR but when \ke \wo n*Vmx«& *.t* w^t^ 
aX one time from us, we send them \>Te\>a\o.\£> a-K^j ^^*^^*Sfc fc 
world, on receipt of $4.00. You save Vl Vj ot&s»®% \x^ *^^ 
volumes of Mechanical Movements a\. on^ \\xofe. 



MODERN MACHINE SHOP CONSTRUCTION, EQUIP- 
MENT AND MANAGEMENT. By Oscar E. Perrioo. 

The only work published that describes the Modern Machine 
Shop or Manufacturing Plant from the time the grass is growing  
on the site intended for it until the finished product is snipped. 
Just the book needed by those contemplating the erection .of 
modern shop buildings, the rebuilding and reorganization of old 
ones, or the introduction of Modern Shop Methods, Time and 
Cost Systems. It is a book written and illustrated by a prac- 
tical shop man for practical shop men who are too busy to read 
theories and want facts. It is the most complete all-around book 
of its kind ever published. 400 large quarto pages, 225 original 
and specially-made illustrations. 95.00 

MODERN MACHINE SHOP TOOLS; THEIR CON- 
STRUCTION, OPERATION, AND MANIPULATION. By 

W. H. Vandervoort. A work of 555 pages and 673 illustra- 
tions, describing in every detail the construction, operation, and 
manipulation of both Hand and Machine Tools. ^ Includes 
chapters on filing, fitting, and scraping surfaces; on drills, ream- 
ers, taps, and dies; the lathe and its tools; planers, shapers, 
and their tools; milling machines and cutters; gear cutters and 
gear cutting; drilling machines and drill work; grinding ma- 
chines and their work; hardening and tempering; gearing, 
belting and transmission machinery; useful data and tables. 

94.00 

THE MODERN MACHINIST. By John T. Usher. This 
book might be called a compendium of shop methods, showing a 
variety of special tools and appliances which will give new ideas 
to many mechanics from the superintendent down to the man 
at the bench. It will be found a valuable addition to any machin- 
ist's library and should be consulted whenever a new or difficult 
job is to be done, whether it is boring, milling, turning, or plan- 
• ing, as they are all treated in a practical manner. Fifth edition. 
320 pages, 250 illustrations. 92.50 

MODERN MECHANISM. Edited by Park Benjamin. A 
practical treatise on machines, motors and the transmission of 
power, being a complete work and a supplementary volume to 
Appleton's Cyclopedia of Applied Mechanics. Deals solely with 
the principal and most useful advances of the past few years. 
959 pages containing over 1,000 illustrations; bound in half 
morocco. 94.00 

MODERN MILLING MACHINES: THEIR DESIGN, 
CONSTRUCTION AND OPERATION. By Toseph G. 
Horner. This book describes and illustrates the Milling Ma- 
chine and its work in such a plain, clear, and forceful manner, 
and illustrates the subject so clearly and completely, that -the 
up-to-date machinist, student, or mechanical engineer can not 
afford to do without the valuable information which it contains. 
It describes not only the early machines of this class, but notes 
their gradual development into the splendid machines . of the 
present day, giving the design and construction of the various 
types, forms, and special features produced by prominent 
manufacturers, American and foreign. 304 pages, 300 illustra- 
tions. 94.00 

" SHOP KINKS." By Robert Grimshaw. This shows 

special methods of doing work of various kinds, and reducing 

cost of production . Has hints and kinks irom %ome oi \,V\a W^st 

shops in this country and Europe. You are a\rcvo%\, s.wx«t \.o uxA 

some that apply to your work, andinsucYia^wav aaVjw^jfccftfc 

od trouble. 400 pages. Fourth, edition. %•*.»» 

j6 



TOOLS FOB MACHINISTS AND WOOD WORKERS, 
INCLUDING INSTRUMENTS OF MEASUREMENT. By 

Joseph G. Horner. A practical treatise of 340 pages, fully 
illustrated and comprising a general description and classifica- 
tion of cutting tools and tool angles, allied cutting tools for 
machinists and woodworkers; shearing tools; scraping tools; 
saws; milling cutters; drilling and boring tools; taps and dies: 
punches and hammers; and the hardening, tempering and 
grinding of these tools. Tools for measuring and testing work, 
including standards of measurement; surface plates; levels; 
surface gauges; dividers; calipers; verniers; micrometers: 
snap, cylindrical and limit gauges; screw thread, wire ana 
reference gauges, indicators, templets, etc. $3.60 

MANUAL TRAINING 



ECONOMICS OF MANUAL. TRAINING. By Louis 

Rouillion. The only book that gives just the information 
needed by all interested in manual training, regarding buildings, 
equipment and supplies. Shows exactly what is needed for all 
grades of the work from the Kindergarten to the High and Nor- 
mal School. Gives itemized lists of everything needed and tells 
just what it ought to cost. Also shows where to buy supplies. 

$1.50 

MARINE ENGINEERING 



MARINE ENGINES AND BOILERS, THEIR DESIGN 
AND CONSTRUCTION. By Dr. G. Bauer, Leslie S. 
Robertson, and S. Bryan Donkin. This work is clearly 
written, thoroughly systematic, theoretically sound; while the 
character of its plans, drawings, tables, and statistics is without 
reproach. The illustrations are careful reproductions from 
actual working drawings, with some well-executed photographic 
views of completed engines and boilers. $9.00 net 

MINING 



*ORE DEPOSITS OF SOUTH AFRICA WITH A 
CHAPTER ON HINTS TO PROSPECTORS. By J. P. John- 
son. This book gives a condensed account of the ore-deposits 
at present known in South Africa. It is also intended as a guide 
to the prospector. Only an elementary knowledge of geology 
and some mining experience are necessary in order to under- 
stand this work. With these qualifications, it will materially 
assist one in his search for metalliferous mineral occurrences 
and, so far as simple ores are concerned, should enable one to 
form sorrfe idea of the possibilities of any they may find. 

Among the chapters given are: Titaniferous and Chromif- 
erous Iron Oxides — Nickel— Copper — Cobalt — Tin — Molyb- 
denum — Tungsten — Lead — Mercury — Antimony — I r o n — Hints 
to Prospectors. Illustrated. $2.00 

PRACTICAL, COAL, MINING. By T. H. Cockin. An im- 
portant work, containing 428 pages and 213 illustrations, com- 
plete with practical details, which will intuitively impart to the 
reader, not only a general knowledge of the principles of coal 
mining, but also considerable insight into allied subjects. The 
treatise is positively up to date va every vc&\ax&.e, ^.tA. ^brn£A. 
be in the hands of every co\\\ery etv^xveec „ ^yw&swaX., \sa»». 
operator, superintendent, iorematv, au& a.\\ tffcec* nCoa ^•gjf^ 
terested in or connected witn. the m&vx&Xrv . 
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PHYSICS AND CHEMISTRY OF MINING. By T. H. 

Byrom. A practical work for the use of all preparing for ex- 
aminations in mining or qualifying for colliery managers' cer- 
tificates. The aim of the author in this excellent book is to place 
clearly before the reader useful and authoritative data which 
will render him valuable assistance in his studies. The only work 
of its kind published. The information incorporated in it will 
prove of the greatest practical utility to students, mining en- 
gineers, colliery managers, and all others who are specially in- 
terested in the present- day treatment of mining problems. 160 
pages. Illustrated. •2.00 

MISCELLANEOUS 



BRONZES. Henley's Twentieth Century Receipt Book con- 
tains many practical formulas on bronze casting, imitation 
bronze, bronze polishes, renovation of bronze. See page 24 for 
full description of this book. 33.00 

EMINENT ENGINEERS. By Dwight Goddard. Every- 
one who appreciates the effect of such great inventions as the 
Steam Engine, Steamboat, Locomotive, Sewing Machine, Steel 
Working, and other fundamental discoveries, is interested in 
knowing a little about the men who made them and their achieve- 
ments. 

Mr. Goddard has selected thirty-two of the world's engineers 
who have contributed most largely to the advancement of our 
civilization by mechanical means, giving only such facts as are of 
general interest and in a way which appeals to all, whether 
mechanics or not. 280 pages, 35 illustrations. $1.60 

LAWS OF BUSINESS, By Theophilus Parsons, LL.D. 
The Best Book for Business Men ever Published. Treats clearly 
of Contracts, Sales, Notes, Bills of Exchange, Agency, Agree- 
ment, Stoppage in Transitu, Consideration, Limitations, Leases, 
Partnership, Executors, Interest, Hotel Keepers,- Fire and Life 
Insurance, Collections, Bonds, Frauds, Receipts, Patents, Deeds, 
Mortgages, Liens, Assignments, Minors, Married Women, Arbi- 
tration, Guardians, Wills, etc. Three Hundred Approved Forms 
are given. Every Business Man should have a copy of this book 
for ready reference. The book is bound in full sheep, and Con- 
tains 864 Octavo Pages. Our special price. S3.60 

PATTERN MAKING 

PRACTICAL, PATTERN MAKING. By F. W. Barrows. 

This is a very complete and entirely practical treatise on the 
subject of pattern making, illustrating pattern work in wood and 
metal. From its pages you are taught just what you should 
know about pattern making. It contains a detailed description 
of the materials used by pattern makers, also the tools, both 
those for hand use, and the more interesting machine tdbls; hav- 
ing complete chapters on The Band Saw, The Buzz Saw, and The 
Lathe. Individual patterns of many different kinds are fully 
illustrated and described, and the mounting of metal patterns on 
plates for molding machines is included. S2.00 

PERFUMERY 



HENLEY'S TWENTIETH CENTURY BOOK OF RE- 
CEIPTS, FORMULAS AND PROCESSES. Edited by G. D. 
Hiscox. The most valuable Techno-Chemical Receipt Book 
published. Contains over 10,000 practical "R.ece\p\& mercy q£ 
which will prove of special value to the pexiumer, a mvaa c!t Vor 
formation, up to date in every respect. CVoOa, *».Q&\ J^ 5 ^ 
morocco. See page 24 for full description of tfcAm \>o<jfc. *fc.a» 



PERFUMES AND THEIR PREPARATION. By G. W. 

Askinson, Perfumer. A comprehensive treatise, in which 
there has been nothing omitted that could be of value to the 
Perfumer. Complete directions for making handkerchief per- 
fumes, smelling-salts, sachets, fumigating pastilles; preparations 
for the care of the skin, the mouth, the hair, cosmetics, hair dyes 
and other toilet articles are given, also a detailed description 
of aromatic substances; their nature, tests of purity, and 
wholesale manufacture. A book of general, as well as profes- 
sional interest, meeting the wants not only of the druggist and 
perfume manufacturer, but also of the general public. Third 
edition. 312 pages. Illustrated. ^(M) 



PLUMBING 



MODERN PLUMBING ILLUSTRATED. By R. M. 

Starbuck. The author of this book, Mr. R. M. Starbuck, is one 
of the leading authorities on plumbing in the United States. The 
book represents the highest standard of plumbing work. It has 
been adopted and used as a reference book by the United States 
Government, in its sanitary work in Cuba, Porto Rico and the 
Philippines, and by the principal Boards of Health of the United 
States and Canada. 

It gives Connections, Sizes and Working Data for All Fixtures 
and Groups of Fixtures. It is helpful to the Master Plumber in 
Demonstrating to his customers and in figuring work. It gives 
the Mechanic and Student quick and easy Access to the best 
Modern Plumbing Practice. Suggestions for Estimating Plumb- 
ing Construction are contained in its pages. This book repre- 
sents, in a word, the latest and best up-to-date^ practice, and 
should be in the hands of every architect, sanitary engineer 
and plumber who wishes to keep himself up to the minute on this 
important feature of construction. 400 octavo pages, fully 
illustrated by 55 full- page engravings. $4.00 



RUBBER 



HENLEY'S TWENTIETH CENTURY BOOK OF RE- 
CEIPTS, FORMULAS AND PROCESSES. Edited by Gard- 
ner D. Hiscox. Contains upward of 10,000 practical receipts, 
including among them formulas on artificial rubber. See page 
24 for full description of this book. 93.00 

RUBBER HAND STAMPS AND THE MANIPULATION 
OF INDIA RUBBER. By T. O'Conor Sloane. This book 
gives full details on all points, treating in a concise and simple 
manner the elements of nearly everything it is necessary to under- 
stand for a commencement in any branch of the India Rubber 
Manufacture. The making of all kinds of Rubber Hand Stamps, 
Small Articles of India Rubber, U. S. Government Composi- 
tion, Dating Hand Stamps, the Manipulation of Sheet Rubber, 
Toy Balloons, India Rubber Solutions, Cements, Blackings, 
Renovating Varnish, and Treatment for India Rubber Shoes, 
etc.; the Hektograph Stamp Inks, and Miscellaneous Notes, 
with a Short Account of the Discovery, Coltectvorcv, fcxA\&as»c&»Js.- 
ture of India Rubber are set ioTtYi va. a maxvcvex &esvKc\s&. y*"^ 

readily understood, the explanation \ieA.xi^ "tfttso. «»&. ^Kr^j^ 

Second edition. 144 pages, lltastttttod.. 



SAWS 

SAW FILING AND MANAGEMENT OF SAWS. By 

Robert Grimshaw. A practical hand book on filing, gumming, 
swaging, hammering, and the brazing of band saws, the speed, 
work, and power to run circular saws, etc. A handy book for 
those who have charge of saws, or for those mechanics who do 
their own filing, as it deals with the proper shape and pitches of 
saw teeth of all kinds and gives many useful hints and rules for 
gumming, setting, and filing, and is a practical aid to those who 
use saws for any purpose. New edition, revised and enlarged. 
Illustrated. S1.00 

SCREW CUTTING 



THREADS AND THREAD CUTTING. By Colvin and 
Stabel. This clears up many of the mysteries of thread- 
cutting, such as double and triple threads, internal threads, catch- 
ing threads, use of hobs, etc. Contains a lot of useful hints and 
several tables. 25 cents 

SHEET METAL WORK 



DIES, THEIR CONSTRUCTION AND USE FOR THE 
MODERN WORKING OF SHEET METALS. By J. V. 

Woodworth. A new book by a practical man, for those who 
wish to know the latest practice in the working of sheet metals. 
It shows how dies are designed, made and used, and those who 
are engaged in this line of. work can secure many valuable 
suggestions. W-OO 

PUNCHES, DIES AND TOOLS FOR MANUFACTUR- 
ING IN PRESSES. By J. V. Woodworth. A work of 500 
pages and illustrated by nearly 700 engravings, being an en- 
cyclopedia of die-making, punch-making, die sinking, sheet- 
metal working, and making of special tools, subpresses, devices 
and mechanical combinations for punching, cutting^ bending, 
forming, piercing, drawing, compressing, and assembling sheet- 
metal parts and also articles of other materials in machine tools. 

S4.00 

STEAM ENGINE E RING 

AMERICAN STATIONARY ENGINEERING. By W. 

E. Crane. A new book by a well-known author. Begins at 
the boiler room and takes in the whole power plant. Contains 
the result of years of practical experience in all sorts of engine 
rooms and gives exact information that cannot be found else- 
where. It's plain enough for practical men and yet of value to 
those high in the profession. lias a complete examination for a 
license. $2.00 

- BOILER ROOM CHART. By Geo. L. Fowler. A Chart 
— size 14x28 inches — showing in isometric perspective the 
mechanisms belonging in a modern boiler room. Water tube 
boilers, ordinary grates and mechanical stokers, feed water 
heaters and pumps comprise the equipment. The various parts 
are shown broken or removed, so that the internal construction 
is fully illustrated. Each part is given a reference number, and * 
these, with the corresponding name, are fyven in. a glossary 
printed at the sides. This chart is reaWv ^ d\cl\otia.'pj <& \Ja» 
boiler room — the names of more tb.atv aoo ^ax\.s "^^SiJES^ 
It is educational — worth many times its co&\.. *» ««n» 
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ENGINE RUNNER'S CATECHISM. By Robert Grim- 
shaw. Tells how to erect, adjust, and run the principal steam 
engines in use in the United States. The work is of a handy 
size for the pocket. To young engineers this catechism will be 
of great value, especially to those who may be preparing to go 
forward to be examined for certificates of competency; and 
to engineers generally it will be of no little service as they will 
find in this volume more really practical and useful information 
than is to be found anywhere else within a like compass. 387 
pages. S'"xth edition. S2.0D 

ENGINE TESTS AND BOILER EFFICIENCIES. By 

J. Buchetti. This work fully describes and illustrates the 
method of testing the power of steam engines, turbine and 
explosive motors. The properties of steam and the evapora- 
tive power of fuels. Combustion of fuel and chimney draft; 
with formulas explained or practically computed. 255 pages, 
179 illustrations. 33.00 

HORSE POWER CHART. Shows the horse power of any 
stationary engine without calculation. No matter what the 
cylinder diameter or stroke; the steam pressure or cut-off; the 
revolutions, or whether condensing or non-condensing, it's all 
there. Easy to use, accurate, and saves time and calculations. 
Especially useful to engineers and designers. 50 cents 

MODERN STEAM ENGINEERING IN THEORY AND 
PRACTICE. By Gardner D. Hiscox. This is a complete and 
practical work issued for Stationary Engineers and Firemen 
dealing with the care and management of Boilers, Engines, 
Pumps, Superheated Steam, Refrigerating Machinery, Dyna- 
mos, Motors, Elevators, Air Compressors, and all other branches 
with which the modern Engineer must be familiar. Nearly 
200 Questions with their Answers on Steam and Electrical 
Engineering, .likely to be asked by the Examining Board, are 
included. 487 pages, 405 engravings. S3. 00 

STEAM ENGINE CATECHISM. By Robert Grimshaw. 
This volume of 413 pages is not only a catechism on the question 
and answer principle; but it contains formulas and worked-out 
answers for all the Steam problems that appertain to tke opera- 
tion and management of the Steam Engine. Illustrations of 
various valves and valve gear with their principles of operation 
are given. 3 4 tables that ar,e indispensable to every engineer and 
fireman that wishes to be progressive and is ambitious to become 
master of his calling are within its pages. It is a most valuable 
instructor in the service of Steam Engineering. Leading en- 
gineers have recommended it as a valuable educator for the be- 
ginner as well as a reference book for the engineer. Sixteenth 
edition. S2.00 

STEAM ENGINEER'S ARITHMETIC. By Colvin- 
Cheney. A practical pocket book for the Steam Engineer. 
Shows how to work the problems of the engine room and shows 
"why." Tells how to figure horse-power of engines and boilers; 
area of boilers; has tables of areas and circumferences; steam 
tables; has a dictionary of engineering terms. Puts you onto 
all of the little kinks in figuring whatever there is to figure 
around a power plant. Tells you about \Y\a YueaX -vrcuX\ ^%Osa^ 
zero; adiabatic expansion; duty ot engines,*, i'aRXos* eft. ■ss&s^i\ 
and r.ooi other things; and every tYvmfc V& ^ctas*- ^^ ^KTmSas* 
not the hardest, way to figure, but t^e eaatesX. w ^^ 



STEAM HEATING AND VENTILATION 

PRACTICAL STEAM, HOT-WATER HEATING AND 
VENTILATION. By A. G. King. This book is the standard 
and latest work published on the subject and has been prepared 
for the use of all engaged in the business of steam, hot-water 
heating and ventilation. It is an original and exhaustive work. 
Tells how to get heating contracts, how to install heating and 
ventilating apparatus, the best business methods to be used, with 
"Tricks of the Trade" for shop use. Rules and data for esti- 
mating radiation and cost and such tables and information as 
make it an indispensable work for everyone interested in steam, 
hot-water heating and ventilation. It describes all the principal 
systems of steam, hot-water, vacuum, vapor and vacuum- 
vapor heating, together with the new accelerated systems of 
hot-water circulation, including chapters on up-to-date methods 
of ventilation and the fan or blower system of heating and venti- 
lation. 

You should secure a copy of this book, as each chapter con- 
tains a mine of practical information. 367 pages, 300 detailed 
engravings. 93.00 

• STEAM PIPES 



STEAM PIPES: THEIR DESIGN AND CONSTRUC- 
TION. By Wm. H. Booth. The work is well illustrated in regard 
to pipe joints, expansion offsets, flexible joints, and self -contained 
sliding joints for taking up the expansion of long pipes. In fact, 
the chapters on the flow of Steam and expansion of pipes are most 
valuable to all steam fitters and users. The pressure strength of 
pipes and method of hanging them is well treated and illustrated. 
Valves and by-passes are fully illustrated and described, as are 
also flange joints and their proper proportions. Exhaust heads 
and separators. One of the most valuable chapters is that on 
superheated steam and the saving of steam by insulation with 
the various kinds of felting and other materials, with comparison 
tables of the loss of heat in thermal units from naked and felted 
steam pipes. Contains 187 pages. $2.00 

STEEL 



AMERICAN STEEL, WORKER. By E. R. Markham. 

The standard work on hardening, tempering and annealing steel 
of all kinds. A practical book for the machinist, tool maker or 
superintendent. Shows just how to secure best results in any 
case that comes along. How to make and use furnaces and case 
harden; how to handle high-speed steel and how to temper for all 
classes of work. 92.60 

HARDENING, TEMPERING, ANNEALING, AND 

FORGING OF STEEL. By T. V. Wood worth. A new book 

containing special directions for the successful hardening and 

tempering of all steel tools. Milling cutters, taps, thread dies. 

reamers, both solid and shell, hollow mills, punches and dies, 

and all kinds of sheet-metal working tools, shear blades, saws. 

fine cutlery and metal-cutting tools of all descriptions, as well 

as for all implements of steel J>oth large and small, the simplest, 

and most satisfactory hardening and tempering processes are 

presented. The uses to which the leading brands of steel may be 

adapted are concisely presented, and their tTea.\.meT\\. lew "<wc«rt- 

ing under different conditions explained, as ate a\so \ke^&ecvj\ 

methods for the hardening and tempering oi ^ec\a\ xw^As. 

330 pages, 250 illustrations. ****** 
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HENLEY'S TWENTIETH CENTURY BOOK OF RE- 
CEIPTS, FORMULAS AND PROCESSES. Edited by Gard- 
ner D. Hiscox. The most valuable techno-chemical Receipt 
book published, giving, among other practical receipts, methods 
of annealing, coloring, tempering, welding, plating, polishing 
and craning steel. See page 34 for full description of this book. 

•3.00 

WATCH MAKING 



HENLEY'S TWENTIETH CENTURY BOOK OF RE- 
CEIPTS, FORMULAS AND PROCESSES. Edited by 
Gardner D. Hiscox. Contains upwards of 10,000 practical 
formulas including many watchmakers' formulas. 93.00 

WATCHMAKER'S HANDBOOK. By Claudius Saunier. 
No work issued can compare with this book for clearness and 
completeness. It contains 498 pages and is intended as a work- 
shop companion for those engaged in Watchmaking and allied 
Mechanical Arts. Nearly 250 engravings and fourteen plates 
are included. 93.00 

WIRELESS TELEPHONES 



WIRELESS TELEPHONES AND HOW THEY WORK. 

By James Erskine-Murray. This work is free from elaborate 
details and aims at giving a clear survey of the way in which 
Wireless Telephones work. It is intended for amateur workers 
and for those whose knowledge of Electricity is slight. Chap- 
ters contained: How We Hear — Historical — The Conversion of 
Sound into Electric Waves — Wireless Transmission — The Pro- 
duction of Alternating Currents of High Frequency — How the 
Electric Waves are Radiated and Received — The Receiving 
Instruments — Detectors — Achievements and Expectations — 
Glossary of Technical Words. Cloth. •l.OO 



